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FTICYLOL tC 


i 
the ion 

most potent Eticylol (ethinyl estradiol) readily controls menopausal symptoms making 
oral estrogen parenteral therapy unnecessary. Only 0.05 mg. t.i.d. is required for initial 


doses. This may be reduced for maintenance therapy. The “sense of well- 


being,” associated with the use of naturally occurring estrogens, is usually 
Oo 4 o o 4 





experienced. Few side effects occur in therapeutic doses. Exceptionally 
low dosage makes Eticylol the most economical steroid estrogen. 


ISSUED: Tablets of 0.02 mg. (white) and 0.05 mg. (yellow) — bottles of 100 


and 250. 
*Formerly Ethiny] Estradiol-Ciba 


@® CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 





® Ciba 


ETICYLOL (brand of ethiny! estradiol) Trade Mark 2/1403M 
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OF AID-TO-SURGERY 
QUALITIES 


Critical surgeons realize that blade dependability is 
predicated upon three vital characteristics — uniform 
sharpness throughout the entire cutting edge, adequate 
strength, and a degree of rigidity best calculated to 


resist lateral pressure. 


RIB-BACK BLADES 


excel in all three essential requisites. They provide 
matchless uniformity ... each and every blade assur- 
ing cutting efficiency at its best. Their uniformly su- 
perior strength is a matter of record. Their degree of 
rigidity is reportedly highly satisfactory to the surgeon 


...a matchless combination of aid-to-surgery qualities. 


Ask your dealer 


BARD-PARKER COMPANY, INC. 


Danbury, Connecticut 
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For eye surgery, plastic repair, and other delicate procedures in 
which minimal tissue trauma is essential, Champion MINTRAU- | 
MATIC SUTURES complement the technique of the skillful surgeon. 

Champion MINTRAUMATIC SUTURES have eyeless (swaged on) 


needles which make it possible to suture with a single strand of 





material. Available in Serum-Proof Silk, single arm or double arm, 


or Champion Dermal with single arm, in sizes 000 to 00000. 


\ } Champion 
SPECIFY MINTRAUMATIC Sutures 


Available through leading surgical supply dealers. 














GUDEBROD BROTHERS SILK CO., INC. 
225 West 34th Street, New York 1, N. Y. 
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ALL THE ADVANTAGES OF IODINE 
IN A NON-IRRITATING BASE 


Danger of surface infection can be 
effectively combated with Vodine 
Brand Iodine Solusalve which exerts 
powerful bactericidal and fungicidal 
actions without smarting, stinging or 
staining. By incorporating iodine— 
one of the most potent germicidal 
agents—in a special bland, water- 
miscible base, Vodine Brand lodine 
Solusalve is effective not only on skin 
surfaces, but also on open wounds. 

Vodine—2% iodine in Solusalve—is 
not injurious to even the most deli- 
cate skin. It does not smart or sting 
and prevents surgical dressings from 
sticking to wounds. 

To prevent surface infection, 
without causing painful smart- 
ing or stinging, use and prescribe 
Vodine Brand Iodine Solusalve. 


BACTERICIDAL 


Samples and brochure 
sent upon request. 


*Solusalve Vodibase Brand is a trademark name for a 
special polyethylene glycol cellulose ointment base. 


odine Company 


407 South Dearborn Street, Chicago 5, Illinois 
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These non-boilable sutures are an essential part of the 








armamentarium of the surgeon who specializes in gastro- 

















intestinal procedures. Especially prepared with swaged-on Atraumatic* 
needles and combining extreme flexibility with exceptional tensile 
strength, they represent the latest advances in the preparation of 
non-boilable catgut. The range of sizes, from 5-0 to 1, plus the 
several available varieties of swaged-on Atraumatic needles, 
provides a comprehensive group developed in collaboration with 
recognized authorities in gastro-intestinal surgery. To meet the 
increasing trend toward finer sizes of catgut in this type of surgery, 


D&G provides Fine-Gauge medium chromic catgut, armed with 





swaged-on Atraumatic needles and available in sizes 4-0 to 5-0. 


DAVIS & GECK, INC. 


BROOKLYN 1, NEW YORK 


* Registered Trade-mark 
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FABRICIUS (1537-1619) —The fame of Fabricius rests mainly on his work 
as a teacher of anatomy and surgery at Padua, where his insistence 
upon instruction based on proven scientific facts exerted a profound 
influence on surgical practices. He never hesitated to criticize views 
that conflicted with findings revealed by his own extensive studies 
and investigations. In condemning indiscriminate use of the knife 














andsuchprevailing practices ascastrationin herniotomy he wasnearer 
to modern surgical thought than any of his contemporaries. But 
perhaps Fabricius’ greatest contribution was his research on the effect 







of ligatures and valves in the veins, which helped to make possible 






the momentous discoveries of his most famous pupil, William Harvey. 






















a new / Jf 


adrenolytic and sympatholytic vasodilator 


BMveiny 


y ‘/ — PRISCOL 


/ ®, .. a valuable adjunct to the treatment of peripheral 


vascular disease.”‘" 


Priscol hydrochloride, administered either orally or paren- 
terally, counteracts the constrictive effect of epinephrine- 
like substances which are formed at the vascular myo- | 
neural junction. 
Priscol therefore produces circulatory improvement in 
many cases of Raynaud's disease, Buerger’s disease, dia- 
betic gangrene, and arteriosclerotic peripheral vascular 
disease. 
Patients should be closely observed until optimal dosage is 
established since paradoxical effects or orthostatic hypo- 
tension may occur. 

Issued: Tablets of 25 mg.; bottles of 100 and 1000. 
10 cc. Multiple-dose Vials, each cc. containing 25 mg. 


1. Grimson, K. S., Marzoni, F. A., Reardon, M. J., and Hendrix, J. P.: 
Surg., 23:728, 1948. 





e Complete information may be obtained from 


CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 





. Ciba 


2/1377M PRISCOL (brand of benzazoline) Trade Mark Reg. U.S. Pat. Off. . 
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HANDBOOK OF 


ORTHOPAEDIC 
SURGERY 


By ALFRED RIVES SHANDS, Jr., B.A., M.D., Medical Director of 
the Alfred I. du Pont Institute of the Nemours Foundation, Wilming- 
ton, Delaware; Visiting Professor of Orthopaedic Surgery, University 
of Pennsylvania School of Medicine, Philadelphia; in collaboration with 
RICHARD BEVERLY RANEY, B.A., M.D., Associate in Ortho- 
paedic Surgery, Duke University School of Medicine. 








580 Pages + _ Illustrated + §$NEW THIRD EDITION $6.00 





In writing the first edition of this book 
ten years ago, the authors expressed the 
hope that it would prove to be a help in 
the teaching of orthopaedic surgery and 


OUTSTANDING FEATURES OF 
THIS NEW THIRD EDITION 


Discussion of eosinophilic granuloma, 


that it would find a permanent place of 
usefulness in this special field of medi- 
cine. With the publication of this new 
Third Edition, both the authors and pub- 
lishers take considerable satisfaction in 
reporting that this hope is now reality. 
Through the years, the book has been in 
greater demand in medical and nursing 
schools, and has been widely used by 
general practitioners. 





osteoid osteoma, post-traumatic pain- 
ful osteoporosis. 


The section on the affections of the 
lower back has been rewritten and 
brought up to date with present-day 
thinking. 


The section on infantile paralysis has 
been brought up to date. 


25 new illustrations have been added. 


It remains the only text on the subject 
in the low-priced, handbook class. 
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THE C. V. MOSBY COMPANY 


3207 Washington Boulevard, St. Louis 3, Missouri. 


Please send me a copy of Shands’ Handbook of ORTHOPAEDIC SURGERY—The price is $6.00 


Enclosed is check. 
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Pilling craftsmen. No finer instruments are obtainable. 


A. P12498 Babcock Needle Holder; 
useful with wire sutures. 

B. P13670 Babcock Sump Drains, 
Stainless Steel. 

C. P18282 Rectal Retractor, 
T. Chittenden Hill. 


Curette. 


E. P20912 Wilson Amniotic 


Trochar. 


Plate. 


Order Pilling instruments direct, 





or write for further information to: 
GEORGE P. PILLING & SON CO. 
3451 Walnut Street 
Philadelphia 4 
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The instruments shown above are typical "NER 

of the large number designed by leading Stn AL 

surgeons for operative or diagnostic Cen 

use in the field of general surgery, and made by . j 


D. P20667 Rock Endometrial 


F. P21322 Douglas Measuring 


» | When in Philadelphia, visit our 
new salesrooms. Free parking 




















DESIGN 


od 
poe 
— 
—< 
sooneae 


=~ 
= 9 
= 10 
=n 
= 

= * 
=~ 43 





A Standing Invitation: 


on our private lot. 


4 " « 4. od 
bh at 4 & pinch 


| ins 


truments 











Bound to live longer 










Chances are you'll live 16 years longer than Grandpa did, thanks to the 
magic of modern medical science. And thanks to the miracles of surgery, 
there are laughing children, happy parents and active old folks today 
where there used to be suffering and death. Saving lives is costly, how- 
ever. Hospitals cannot keep facilities up to date, maintain laboratories 
and carry on research which is the guarantee of longer, better life with- 
out financial support. Everybody benefits from Red Feather hospitals in 
our town. They need your Community Chest pledge to carry on their 
work. When you give, give enough! Enough for all Red Feather services 





—enough for a full year. 





Give through your 


Community CI es 
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STAGE ONE 


STAGE TWO 


STAGE THREE 
Plane One 


Plane Two 


Plane Three 


Plane Four 






d-Tubocurarine 


Zi 


Greater relaxation with 


lighter anesthesia 





d-TUBOCURARINE 
with any of the general anesthetic agents, provides excellent muscular 
relaxation and decreases the need tor deep anesthesia — thus lessening 


the anesthetic hazards in surgery, especially in “poor risk” patients. 


d-TUBOCURARINE 

» reduces amount of anesthetic required 

» shortens the period of recovery 

> minimizes postanesthetic complications 

» in proper dosage causes no appreciable change in 
blood pressure, cardiac rate, or body economy 


d-Tubocurarine should be administered by trained anesthetists and with facilities 


for respiratory control at hand. 


d-TUBOCURARINE CHLORIDE SOLUTION 
Standardized by weight to contain 3 mg. d-Tubocurarine chlor- §S UI BB 
ide pentahydrate per cc., equivalent to 20 units of Intocostrin. 
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Sutures from Sterile Pack canisters are given to suture nurse as needed. Tubes are 
sterile. ready for breaking. Adequate supply always assured for unexpected needs. 


Another First for Ethicon! 


STERILE PACK’ SUTURES 


Sterile Pack provides both new convenience and 


© Here is the greatest advance in suture handling 


since glass tubes. 


Sterile Pack guarantees that the exteriors of 
Ethicon standard tube sutures are sterile. It defi- 
nitely removes one of the major hazards, always 
present, when tube exteriors are cleansed and 
sterilized by hand-controlled methods. 


Ethicon Sterile Pack Sutures—supplied in Non- 
Boilable Standard Tubes. sizes 000 to 2. both 
Plain and Medium Chromic. are now available to 
all hospitals. They have been in continuous use 
in several hundred hospitals for a year. Their ac- 
ceptance by both the hospital administrative per- 
sonnel and the surgical staff has far exceeded qur 
expectations, 


cenuine economy for the hospital. For the sur- 
geon, Sterile Pack gives added assurance of su- 
ture sterility in end use. 


Hermetically-sealed metal canisters contain 6 
dozen Standard Tubes of Ethicon Non-Boilable 
Surgical Gut, U.S.P.. immersed in sterile storage 
fluid. 

Sterile Pack canisters bear two bacteriological 
test numbers, one for the sterility test of the in- 
terior of the tubes and one for the test for sterility 
of the exterior of the tubes. 

Only Ethicon Surgical Gut. famous for superior 
strength. pliability and uniformity of gauge. is 
available in Sterile Pack canisters. 


ETHICON 
SY IC 


ETHICON SUTURE LABORATORIES, Division of Johnson & Johnson, NEW BRUNSWICK, N. J. 


*PATENT APP 
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FROM THE PAINTING BY MARIE D. PAGE COURTESY. AMERICAN COLLEGE OF SURGEONS 
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Fred Bates Lund is widely known and respected for which he served as Governor from 1915 to 1927 

his distinguished career among contemporary heirs Dr. Lund served for many years on the faculty of 
to the mantle of Hippocrates. A surgeon and teacher Harvard Medical School and as surgeon-in-chief of 
of renown, Dr. Lund was born in 1865, and is now in Boston City Hospital. He served terms as president 
his eighty-third year. He is one of the Founders, and of the Clinical Congress of Surgeons of North Amer- 


a Life Member of the American College of Surgeons, ica and the American Surgical Association. 


From the Series, Great American Surgeons, Published by 
& 2 


ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 





",...closure of peritoneum was made 
with interrupted #00 C.C.G. Pos- 
terior fascia sutured with continu- 
ous #0 C.C.G....anterior fascia 

_ the same. Ethicon Sutures were used 
throughout..." 











For your most meticulous work, the su- 
ture nurse will prepare Ethicon’s new 
Bonded Catgut. This new strand is the 
result of postwar research in our labora- 
tories. Its built-in tensile strength is 30% 
greater than in sutures previously pro- 
duced. 

Throughout the length of the strand 
you have the advantage of this 30% 
greater strength. 


Throughout the entire strand you are 


THROUGHOUT 


assured uniformity of diameter through 
Ethicon’s exclusive Tru-Gauging Process. 

Throughout the full diameter you get 
thorough, even chrome deposition and 
controlled digestion. the result of Ethi- 
cons exclusive Tru-Chromicizing Proc- 
Css. 

Throughout the strand you get uni- 
form pliability, contributing to easy pull 
through tissue and trouble-free tving of 


single or double knots. 


You now get 30% greater strength— 
proved by Ethicon’s daily tests 


Here’s the mechanically-record- 
" en, a 


ed laboratory proof of Increased 
Tensile Strength in Ethicon’s 
New Bonded Catgut. 

These tensilgrams are actual 
daily strength tests given each 
lot of sutures. Horizontal red 
lines at numeral 3 mark U.S.P. 
requirements for Knot-Pull 
Strength on Size 00, Non-Boil- 
able Catgut. 

Red curves show breaking 
points. Up to 30% greater 
strength and uniformity of 
strength are strikingly demon- 
strated. Note close grouping of 
breaking points, which indicates 
uniformity of product from 


strand to strand. 


TYPICAL 1945 TENSILGRAM 
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TYPICAL 1947 TENSILGRAM 
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Closure of the Pfannenstiel Incision 


ETHICON SILK AND COTTON SUTURES 


SILK—Prepared especially for the meticulous 
demands of the silk technic. You get more in- 
trinsic strength, and minimal tissue reaction 
with Ethicon’s Tru-Formed Black Braided Silk 
Sutures. 

Ethicon Silk forms smooth, firm knots. It 
has minimal adherence to tissue. 

Ethicon Silk is non-capillary, serum-proof, 
non-toxic, and strictly U.S.P. gauge. 


Ask your O.R. Supervisor for Ethicon Silk. 


COTTON — Ethicon Cotton, U.S.P.. is the cul- 
mination of exhaustive laboratory and clinical 
study. It is specially prepared from imported 
100° Egyptian long staple fiber. No talcum 
powder, harsh fillers, or harmful dyes are 


used. It is free from lint and irregularities. 


Tensile strength is 10% to 30% greater than 
ordinary cotton. Sizes are U.S.P.: 4-0, 3-0, 2-0, 
0. If you are a cotton man, try Ethicon Twisted 


Cotton. 


ETHICON 
Silusts 
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infection may be minimized by the prompt, topical application of an efficient antibacterial agent. For this 
purpose, fine-mesh gauze strips impregnated with Furacin Soluble Dressing may be used. The effectiveness 
of Furacin in combatting mixed infections of burns without delay of healing has been well demonstrated.* 
Furacin N.N.R., brand of nitrofurazone, is available as Furacin Soluble Dressing and as Furacin Solution, both 
containing 0.2 per cent Furacin® These preparations are indicated for topical application in the prophylaxis 
and treatment of infections of wounds, second and third degree burns, cutaneous ulcers, pyodermas and skin 


grafts. Literature on request. EATON LABORATORIES, INC., NOPWICH, N.Y. 


*Snyder, M. L., Kiehn, C. L. and Christopherson, J. W.: Mil. Surgeon, 97: 380, 1945. * Shipley, E. R. and Dodd, M. C.: 
Surg., Gynec. & Obst., 84: 366, 1947 © Mays, J. L.: J. Med. Assoc. Georgia, 36: 263; 1947. * Curtis, L.: Surg. Clin. N., 
America, 1466 (Dec.) 1947. 
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FOR BILE-SALT THERAPY 
OF LIVER 
AND GALL-BLADDER DISEASES 


Each 5-grain Pulvule ‘Bilron’ ([ron Bile Salts, Lilly) 
represents bile acids equal to the amount present in 
approximately 8 cc. of normal gall-bladder bile. 
Natural conjugated bile acids are supplied by 

‘Bilron’ at the optimum point for emulsification and 
absorption of food. Iron bile salts are unique because 
of their insolubility in the acid media of the stomach 
and their solubility in the alkalinity of the intestine. 
Thus, gastric irritation is eliminated. ‘Bilron’ 


increases both the flow and the concentration of bile. 


Pulvules ‘Bilron,’ 5 grains (0.325 Gm.) and 2 1/2 grains 


(0.16 Gm.), are supplied in bottles of 100 and 500. 


GOMmMPAN 


U.S.A. 


ELI LILLY 


INDIANAPOLIS 6, 


AND 


INDIANA, 
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ETIOLOGY OF ACUTE PANCREATITIS 
AN EXPERIMENTAL STUDY 


Route Lium, M.D., PorrsmoutHu, N. H., Anpb 
STEPHEN Mappock, M.D., Boston, Mass. 


(From The Surgical Research Laboratory, Boston City Hospital and. the Department of 
Surgery, Tufts Medical School) 


F geo pancreatitis is characterized by the dramatice onset of abdominal pain, 
nausea, vomiting, and collapse, even to the state of shock. In rare eases, 
abdominal trauma, rupture of an aneurysm, or infections are responsible, but 
in the large majority the etiology is not definitely established. 

The patholcev of acute pancreatitis varies considerably. Although some 
have regarded the degrees of involvement as different disease entities, it is 
probable that they are stages of the same process. In the cases that come vo 
autopsy the inflammatory process is usually patehy. Some parts of the @land 
show destruction of the lobules, others show necrosis of a few acini around the 
periphery of the lobules, and still others show normal lobules with inflammatory 
cells in the interlobular septa. Fat necrosis is irregular in its distribution. 
When the walls of blood vessels are involved one finds hemorrhagic areas inter- 
mingled with the areas of fat necrosis and parenchymal destruction. At a 
later stage, when the pathology has had tame to develop, one finds degrees of 
inflammation rangine from a few leucocytes to abscess formation. 

In the American literature Fitz, 1889,? is generally credited with first de- 
scribing the pathology of acute pancreatitis; whereas Balser* gave a detailed 
account of a case in 1882. In 1901, Opie’ performed an autopsy on a patient 
who had succumbed to acute pancreatitis, and found a stone impacted in the am- 
pulla of Vater. From this evidence he pestulated that acute pancreatitis was 
caused by an impaction of a stone at the ampulla of Vater, thus leading to a 
retrograde flow of bile along the pancreatic¢ tree. This observation has led to a 
ereat deal of investigative work which aimed to prove or disprove the common 
channel theory. The evidence has been summarized and discussed by Ravdin 
and Johnston.® We will review only a few of the salient points in this argu- 
ment. 
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From 200 consecutive autopsies, Mann and Giordano* concluded that a 
common channel between the two ducts could be produced by a stone at ihe 
ampulla in only 3.5 per cent of cases. Rienhoff and Pickrell’® studied the bile 
and pancreatic duct systems in 250 autopsies and concluded that a common 
channel could be produced through blockage of the ampulla in 17 per cent of 
the patients. Mann and Giordano paid particular attention to the distribution 
of the circular muscle fibers constituting the sphincter of Oddi. They found 
on serial section that this muscle group extends along both the pancreatic and 
bile ducts—a finding that was confirmed by Boyden.*? Should contraction of 
the muscles occur so as to occlude the ampulla, the two ducts would be shut 
off from each other and a common channel would be impossible. Cameron and 
Noble?’ found that in 66 per cent of 100 routine autopsy specimens, regureita- 
tion of bile along the pancreatic ducts was possible. This work, however, fails 
to consider the factor of muscle contraction or spasm. On the basis of anatomic 
evidence alone one must conclude that in the majority of cases, a retrograde 
flow of bile does not cause acute pancreatitis. 

Cases of acute pancreatitis have been reported in which the common chan- 
nel theory was not an acceptable explanation. Outstanding in this group are 
the ones which describe acute pancreatitis in the region of the gland which is 
drained entirely by the duct of Santorini.'°°'’ This duct has a separate opening 
in the duodenum quite apart from the bile duct. A retrograde flow of bile will 
not explain the disease in these eases. In another group of cases where death 
followed acute pancreatitis, the duct of Wirsung opened separately from the 
common duct into the duodenum.* '’ '*** Mann and Giordano® studied eleven 
cases of acute pancreatitis at autopsy and in none of them was a common channel 
possible from an obstruction at the ampulla of Vater. 

More recently, radiographic studies have been made in patients with a 
T tube in the common duct. Ravdin and Johnston’ reviewed the evidence thus 
obtained and found that in 20 per cent of cases there is a free flow of bile into 
the pancreatic tree. Such cases do not develop acute pancreatitis even though 
bile enters the pancreatic duct. It is quite reasonable to assume that in the 
patients where a common channel is possible between the two ducts there is a 
free flow of bile into the pancreatic duct and vice versa depending upon the 
relative pressures in the two systems. 

Finally, there is the criticism of the animal experiments which produced 
acute pancreatitis by a retrograde injection of bile along the pancreatic duct. 
Rich and Duff'* showed that the pressures used for such retrograde injection 
were unphysiologic. They used 2 ¢.c. of India ink for retrograde injection and 
noted that even such smal] amounts ruptured the ducts and led to an extru- 
sion of the carbon particles into pancreatic tissue. In experiments with retro- 
grade injection of bile into the pancreatic duct, as much as 5 to 10 ¢.e. was 
used.'” Archibald’? used pressures up to 500 mm. Hg, whereas physiologie 
pressures do not exceed 375 mm. of bile. We must conclude that in all of sueh 
experiments, rupture of the pancreatic ducts is a complicating factor with its 
resultant injury to the gland and release of pancreatie juice into the intercellular 

















LIUM AND MADDOCK: ETIOLOGY OF ACUTE PANCREATITIS OOD 


spaces. In confirmation of this criticism we have the observation by Mann and 
(Giordano that pancreatitis cannot be produced by retrograde injection of bile 
if the pressure exerted is within physiologic limits. 

The experiments in which a common channel was formed between the bile 
and pancreatic ducts are open to a further criticism for they involve obstruction 
of the pancreatic duct. What would happen under the identical experimental 
conditions if only the pancreatic duets were tied has not been studied as a con- 
trol. Furthermore, it is not reported in detail whether animals used for the 
experiments were fed or starved—a most important consideration in dealing 
with the pancreas. 

A theory regarding the etiology of acute pancreatitis which held the atten- 
tion of clinicians some years ago was the spread of infection from the gall 
bladder through the retrograde flow of lymph. <A review of the evidence on 
this subject seems scarcely necessary, for this concept does not bear careful 
scrutiny. Ravdin and Johnston have summarized the evidence against its 
validity. 

One of the considerations which has made the common channel theory 
and the resultant flow of bile into the pancreatic tree so attractive has been the 
activation of trypsin produced by bile. Some explanation had to be offered for 
the activation of trypsinogen into trypsin in order to account for the auto- 
digestion of the pancreas in acute pancreatitis. That bile is not essential for 
this activation is apparent when one considers the great number of agents that 
will activate trypsinogen. According to Babkin'®” Hel, bile, calcium salts, 
tissue extracts, bacteria and other substances will activate trypsinogen. If the 
pancreati¢ juice is expressed into the pancreatic tissues, trypsinogen will there- 
fore be activated immediately by the calcium ions. Lipase and amylase are se- 
creted in active form and can, therefore, act at once when they reach the tissue 
spaces. Dragstedt, Hayvmond, and Ellis** argued against the capability of pan- 
creatic juice digesting pancreatic¢ tissue. They sutured the tail of the pancreas 
into the duodenal wall so that the active duodenal contents could act on it. Since 
no digestion occurred they concluded that pancreatic juice is harmless without 
the action of another factor. In acute pancreatitis the pancreatic secretion is 
extruded into the tissue of the gland, presumably under pressure, for it must 
burst the finer duct walls to reach the intercellular spaces. This is a far dif- 
ferent set of circumstances from a mere passive contact of the juice with the 
surface of the gland. The photomicrographs presented by Dragstedt and asso- 
ciates** show a heavy layer of fibrous tissue on the surface of the pancreas, 
indicating that the duodenal contents have no direct contact with the pan- 
creatie acini. 

In the experiments of Polya,?® acute pancreatitis was produced by retro- 
grade injection of small amounts of pure trypsin into the pancreatie duct. The 
same results were obtained by Rich and Duff.'t Both investigators failed to 
produce pancreatitis with an equal amount of heated or inactivated trypsin. 
Once the pancreatic juice reaches the tissue spaces it begins to produce necrosis 
and inflammation. The main point is, therefore, to determine how the pancrea- 
tie juice reaches the tissues. 
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We find in the literature a number of observations pointing to the etiology 
of acute pancreatitis. Coffey'’ produced acute pancreatic inflammation and 
fat necrosis in dogs by ligating the main pancreatic duct and administering 
pilocarpine. His experiments are open to the eriticism that he avulsed the 
lesser pancreatic duct thereby allowing pancreatic juice free access to the peri- 
toneal cavity. Wangensteen and associates'® also produced fat necrosis and in- 
flammation of the pancreas in cats by ligating the major duct and giving pilo- 
earpine. One of us (R.L., unpublished observations) noted in some experi- 
ments performed with Florey!’ that there was an acute inflammatory reaction 
in the pancreas of cats after prolonged stimulation of the vagus nerves with 
the pancreatic ducts ligated. Hess** found that ligation of the pancreatic ducts 
in dogs at the height of digestion produced acute pancreatitis and fat necrosis. 
This did not occur if the duets were ligated in starved animals. Wangensteen 
and his co-workers'* were able to produce acute pancreatitis by ligating the 
ampulla of Vater in cats and administering fatty meals. They did not perform 
the same experiment with simple ligation of the pancreatic duct as a control. 


's after an exhaustive study of experimental 


Wangensteen and associates, 
pancreatitis in cats, concluded that this disease represents not one but  per- 
haps several factors working in combination. These experiments all have two 
factors in common—(1) obstruction to the panecreatie ducts in the presence of 
a (2) secreting or stimulated gland. We believe that these two factors are 
responsible for most cases of acute panereatitis. Rich and Dutf'! came to a 
similar conclusion from their study of human autopsy material. The present 
study is experimental confirmation of the evidence which these authors col- 
lected from human material. It seems unfortunate that Rich and Duff! should 
bave been quoted so widely in the literature as explaining acute pancreatitis by 
obstruction due to proliferation of ductal epithelium. A careful reading of 
their paper shows that their most important idea is blockage of a secreting gland, 


and that duetal hyperplasia is only one form of such blockage. 


EXPERIMENTAL 


It was the object of these experiments first to obstruct the pancreatic duets 
and then to stimulate the gland by various means. Feeding is the natural stimu- 
lant of the pancreas. Any parasvympathomimetic agent will evoke secretion. 
Vagal stimulation, acetylcholine, pilocarpine, and eserine are such agents 
There is also a hormonal stimulation peculiar to the pancreas—secretin. This 
agent is elaborated in the duodenum by the action of acid on the duodenal mu 
cosa. Secretin vields a secretion poor in anzymes and quite watery, whereas 
vagal stimulation elicits a thick secretion quite rich in enzymes. It seems likely 
that the enzymes are formed in the pancreas during the early phase of diges- 
tion through vagal stimulation and then are ‘‘ washed out’’ by the action of 


secretin which is formed and absorbed as the stomach contents reach the duo- 











denum. The simplest way to be certain of a secretion rie¢h in enzymes is to 





feed the animal." 
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Many experiments were performed in which the animals were fed two 
hours before ligation of the ducts. The animals were then given secretin,* pilo- 
carpine, or acetylcholine and eserine. It was found that the degree of pancrea- 
titis was not increased over that obtained by feeding and tying the ducts without 
further stimulation. In subsequent experiments starved animals were used 
when these agents were administered. 

Medium-sized cats of both sexes were used. Under ether anesthesia a 
midline upper abdominal incision was made using sterile precautions. By 
very gentle dissection the greater and lesser pancreatic duets were located. 
Ligation of the greater duct is fairly simple. It enters the duodenum alongside 
the common bile duct and is usually 1 to 2 mm. in diameter. The lesser duet 
may be rather elusive, as it is covered by glandular substance and may be only 
the size of a fine thread. It is best approached from the side opposite to the 
entrance of the large duct. At first we were unable to locate this duet in 
many animals and our results were quite variable. After perfecting the opera- 
tive technique we were able to find the lesser duct in all of the cats. We 
include in our experimental reports only those animals where both greater 
and lesser ducts were found. 

Two sets of experiments were performed with each method of stimulating 
the pancreas. In one group the ducts were located but not tied; in the other 
a silk ligature was placed around both ducts. In this way the element of 
surgical trauma was eliminated as a source of pancreatic inflammation. 

Secretin was given intravenously using a total of 10 to 20 units in divided 
doses during the experimental period. Pilocarpine was administered  sub- 
cutaneously in 0.6 mg. doses, repeated twice a day throughout the experiment. 
One milligram of acetyl-beta-methylcholine was combined with 0.6 to 2.4 mg. 
eserine for each dose. This also was repeated twice a day. When the animals 
were fed they were given chopped liver and milk. In a separate group of 
experiments the ducts were tied and 100 ¢.¢. of 20 per cent cream was ad- 
ministered by stomach tube immediately after laparotomy. This was repeated 
under light ether narcosis twice a day until the animal was sacrificed. 

The cats were observed for varying periods. The best time for sacrifice 
seemed to be twenty-four hours or forty-eight hours, and most of them were 
killed by ether inhalation at the end of this time. Because the operative trauma 
might give an inflammatory reaction, sections of the gland were taken through 
the tail of the pancreas at a considerable distance from the ligation. The tissues 
were fixed in Zenker’s solution and stained with phloxine-methylene blue. 

In all animals that had a simple laparotomy with exposure of the ducts, 
but without ligation, there was no fat necrosis seen. Normal pancreas was 
found on microscopic section (Fig. 1). The same results were obtained when 
the ducts were tied in starved animals and no stimulant administered (Fig. 2). 
Negative results were obtained when the animals were fed, or given pilocarpine, 
secretin, or acetylcholine and physostigmine with the ducts intact. When the 

*Two preparations of secretin were used; one Secretin Astra and the other Secretin 


furnished by the Wyeth Corporation. Both preparations seemed to have the same amount of 
activity. 

















Fig. 1.—Pancreas of cat that was starved twenty-four hours and then had laparotomy) 
with exposure but not ligation of the pancreatic ducts. Sacrificed forty-eight hours after 
laparotomy. 

Fig. 2.—Pancreas from cat that had been starved twenty-four hours before the experi- 
ment; ducts ligated; no pancreatic stimulation given. Sacrificed forty-eight hours after liga- 
tion of the ducts. 


Fig. 3.—First stage of pancreatic inflammation as described in text with widening of 
interlobular septa and acute inflammatory reaction of mild degree. The acini are intact ex- 
cept for the region indicated by the arrow. Here there is some disintegration of the lobule. 

Fig. 4.—Stages 2 and 3 with more intense inflammatory reaction between the lobules 
and destruction of acini along the whole length of the lobule. There are also some inflam- 
matory cells seen in the substance of the lobule. Sacrificed forty-eight hours after ligation 


< 


of ducts in a starving cat that was given pilocarpine. 
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TABLE I 
NO. OF FED OR FAT NE GRADE 
CATS DUCTS STARVED DURATION STIMULATION | CROSIS l 2 3 4 
4 Exposed Starved {8 hr. None 0 0 
not tied 
3 Exposed Fed Died at None 0) 0 
not tied operation 
4 Tied Starved tS hr. None 0 0 
Ps Exposed Fed 9 days Secretin 0 0 
not tied 
4 Tied Starved t days Secretin 3 1 1 1 
2 Tied Starved 4 days A. choline 2 2 
secretin 
6 Tied Fed 24 hr. Seeretin 7 1 2 } 
8 Tied Fed 1S hr. A. choline 8 3 3 3 
eserine 
6 Tied Starved 8 hr. Pilocarpine 6 2 l l ) 
2 Exposed Starved 18 hr. Pilocarpine 0 0 
not tied 
17 Tied Fed {8S hr. to None 14 2 4 6 5 
6 days 
6 Tied Fed by 18 hr. None 2 3 2 1 


tube after 
operation 


ducts were tied and the animals were fed, or the stimulants administered, gross 
fat necrosis was found in the majority of the animals as noted in Table I. The 
amount of fat necrosis varied greatly. In the least involved a few seattered 
areas were found along the mesentery of the pancreas and omentum. The 
animals with greatest involvement showed a wide distribution of fat necrosis in 
the omentum, and throughout the mesentery of the intestines and stomach. 
Between these two extremes were all degrees of this type of lesion. The pan- 
creas from animals that had ligation of the ducts and stimulation by feeding, 
secretin, or other drugs showed on microscopic section an inflammatory reaction 
which varied widely in degree. This inflammatory process seems to lend itself 


to elassification in four categories. 


1. The mildest degree of pancreatitis noted is a widening of the septa with 
presence of inflammatory cells and exudate in the septa. The pancreatic tissue 
appears quite normal (Fig. 3). 

2. The next stage shows a more extensive inflammation in the septa and 
beginning invasion of the lobules by inflammatory eells (Fig. 4) 

3. In addition to these changes, the third stage reveals a beginning destrue- 
tion of acini. This is most pronounced at the periphery of the lobule, but 
occasionally one finds local areas of acinar destruction inside the lobule (Fig. 4). 

4. At this stage the entire lobule is undergoing dissolution and is replaced 


by inflammatory cells (Figs. 5 and 6) 


If the experiments are continued over forty-eight hours, one finds the 
inflammatory process proceeding to organization with fibroblastic proliferation. 
The amount of fibrous tissue laid down is commensurate with the previous de- 
struction and sinve it follows the lines of the previous inflammation one sees 


the greatest amount of fibrous tissue around the periphery of the lobules. 














Fig. 5.—Stage 4, where the entire lobule is undergoing dissolution and acute inflamma- 
tory reaction is everywhere to be seen. Animal fed, ducts ligated, and animal sacr.ficed 
forty-eight hours later. 

Fig. 6.—High-power view of Fig. 5. 

Fig. 7.—Pancreatic destruction and local fat necrosis forty-eight hours after ligation of 
the ducts in a starving animal and giving secretin intravenously. 

Fig. &.—Grade 4 involvement of pancreas. Animal starved, given acetylcholine and 
eserine just before ligation of the ducts. Intravenous secretin administered after ducts were 
tied. Sacrificed forty-eight hours after operation. 
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In the experiments with pilocarpine, acetylcholine, and eserine, where 
starved animal was used, a few areas of fat necrosis were found and seattered 
areas of acute inflammation with destruction of pancreatic lobules were 
observed. Otherwise the gland appeared quite normal. This contrasts sharply 
with the fed animals and those that were given secretin. In these there was 
some inflammation through the entire gland with seattered foci of marked 
damage or complete destruction, 

Vascular lesions were not found in most of our sections, but there were 
patchy areas of hemorrhage mingled with the inflammatory reaction in some 
of the glands. These areas were noted only in those with grade 3 and 4 involve- 
ment. Some sections reveal damage to the walls of the blood vessels with 
destruction of the muscularis as noted by Rich and Dutf.' However, we did 
not obtain extensive vascular damage as seen in human patients. 

Failure to obtain gangrenous pancreatitis and extensive vascular damage 
puzzled us, but we believe that a probable explanation for this failure is the 
anatomy of the cat’s pancreas. The eland in the cat is thin and _ relatively 
free as compared with the human pancreas, which lies against the posterior wall 
of the lesser peritoneal cavity in a fairly snue connective tissue compartment. 
In the cat any internal pressure of secretion can force the juice to the surface 
quite readily ; whereas, in the human being, the thickness of the eland and its 
dense capsule allow the extruded secretion to remain longer in the e@land 
substance before reaching the surface. The resultant autodigestion would, 
therefore, be more intense in the human being. There is very little fatty tissue 
within the cat’s pancreas. whereas the human being presents many islands of 
fat cells. We found that the worst damage to the pancreatic tissue was usually 


adjacent to an area of fat necrosis on the surface of the @land. 


DISCUSSION 


One can produce inflammatory lesions of the pancreas and fat necrosis by 
ligating the ducts in starving animals and then stimulating the eland by 
artificial means. But the most constant and extensive inflammatory changes 
follow ligation of the duets at the height of digestion, or about two hours after 
the animal has eaten. 

Are the changes we have produced necessarily the same as those of acute 
pancreatitis in human beings? The patchy distribution of severe lesions is 
quite characteristic of acute pancreatitis and the finding of normal lobules 
alongside those that are badly damaged is a common one. Eggers** reported 
a very interesting fatal case of acute pancreatitis in which there were many 
normal areas of gland tissue. The necrosis and inflammation proceeded along 
the interlobular septa and attacked the periphery of the lobules first. This 
same picture was found in our experiments. Reconstructing the sequence of 
events on the basis of the four degrees of pancreatic involvement noted in our 
animals, we have something of this order. The pancreas is secreting actively, 
and suddenly the outlets are obstructed. The pancreatic juice ruptures the 
ducts which run alone the interlobular septa and initiate an inflammatory 
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reaction as the result of tissue damage. If the secretory pressure and enzymatic 
concentration are not great, the process may end at this stage, but if the se- 
cretory pressure is high or the enzymatic content of the juice is high, the auto- 
digestion of tissue proceeds to an attack of the acini on the periphery of the 
lobules as well as a penetration into the lobules. The patchy distribution 
of severe lesions can readily be explained by the location of the ductal rup- 
ture. Certainly the ducts will not rupture throughout their entire length, 
but rather in a few places. Wherever they rupture, the pancreatic juices will 
escape and produce local damage of an intensity commensurate with the volume 
and enzyme content of the extruded secretion. 

In the light of these experiments most of the experimental and clinical 
facts can be rationalized. The occurrence of acute pancreatitis after a heavy 
meal at the height of digestion has been noted by clinicians for years. This 
is the time when the pancreatic juice contains the greatest concentration of 


' An obstruction of the gland at this time will thus cause the ereatest 


enzymes, ' 
autodigestion and tissue damage. 

What causes the obstruction to the pancreatic ducts in the human being? 
Mechanical factors such as stones and ascaris at the ampulla have been sum- 
arized by Ravdin and Johnston.” Archibald argued that in the absence of 
such elements, edema and spasm of the sphincter of Oddi could produce ob- 
struction. He observed this spasm in cats. With the pressure in the biliary 
tree kept constant by a manometer, the fluid was seen to enter the duodenum 
at intervals rather than as a constant flow. In the light of clinical studies with 
tubes in the common duct, this seems quite reasonable. Best and Hicken*! 
found marked elevation in the intraductal pressure after cholecystectomy, and 
they found that spasm of the sphincter caused complete although temporary 
obstruction. MeGowan, Butseh, and Walters?? reported a marked increase 
in bile pressure along the common duet after morphine sulfate had been given, 
indicating mechanical blockage by spasm. This was relieved by elvcery] 
trinitrate. Ivy and Sandbloom* showed that blockage of the billarv passages 
by spasm is possible in normal human subjects and that magnesium sulfate 
placed in the duodenum relieves the stoppage in a few minutes. Any blockage 
of the bile passages at the ampulla will also obstruct pancreatic secretion. That 
spasm of the smooth muscle about the duets may be responsible in acute pan- 
creatitis is suggested by Elman,** who noted that glyceryl trinitrate placed 
under the tongue shortly after an acute attack of pancreatitis has begun may 
lead to a dramatic abortion of the attack. 

This relief by glycery! trinitrate may not be due entirely to relief of 
spasm in the sphincter of Oddi. It may also relieve spasm of the pancreatic 
ducts. In this connection von Anrep?! published some significant but seldom 
quoted experiments on pancreatic secretion. This investigator studied the 
simultaneous changes in the size of the panereas and secretory rate during 
vagal stimulation. During early stimulation of the vagus the pancreas increased 
in size. At first there was no secretion of juice, but as the stimulation pro- 


eressed the juice began to flow slowly and to increase gradually until it was 
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running at a steady rate through the cannula. Simultaneously with the flow 
went a subsidence of the glandular edema, and at the height of secretion the 
gland had returned to its original size. 

Edema of the panereas under normal conditions is a temporary stage 
assoclated with vagal stimulation, This edema may be due to secretion retained 
in the cells or to spasm of the ducts. This normal reflex, when pushed beyond 
physiologic limits, could provide complete obstruction to pancreatic seeretion 
being elaborated in the gland and a resultant backflow into the tissue spaces. 

A further possible mechanism of obstruction is edema of the duodenal 
mucosa. In patients who have overindulged in alcoholic beverages, hyperemia 
and edema of the duodenal mucosa are common findings. The opening of the 
bile and pancreatic ducts into the duodenum are very small and could be closed 
temporarily by such swelling. Archibald'’ demonstrated this clearly in his 
experimental work. Alcohol is a stimulant of both gastrie and pancreatic 
secretion, and any obstruction of the pancreatic ducts occurring after ingestion 
of this agent would lead to the development of pancreatitis. The relation of 
alcoholism to clinical panereatitis has been reported by Myers and Keefer." 

The cause of obstruction in patients with gallstones who do not have a 
stone Impacted at the ampulla is not entirely clear. The most obvious explana- 
tion at hand is that in such patients spasm of the pancreatic ducts or the 
sphincter of Oddi is much more readily produced than in normal patients. 


\ 


Wangensteen and associates'> furnish some suggestive evidence for this view. 
These investigators were unable to produce mechanical blockage of the bile and 
pancreatic duets by spasm in normal cats. They were, however, successful 
in producing obstruction by spasm in one animal that had an established infee- 
tion of the gall bladder. 

The degrees of pancreatitis seen clinically depend on many variables. The 
combination of obstruction and secretion may occur at different stages of the 
digestive process. The obstruction may be subacute or total. It may occur at 
the height of secretion or at the end. 

For minimal pancreatitis or the edema as described by Elman?* we can 
assume either temporary obstruction or total obstruction with minimal secretion. 
In more advanced stages, the obstruction is prolonged. When lesions to the 
blood vessels occur, the obstruction has not only been of considerable duration 
but also the secretion has a goodly amount of proteolytic enzymes. The rare 
case of pancreatic apoplexy occurs when a sudden complete obstruction develops 


to a secretion that is copious and rich in digestive enzymes. 


SUMMARY 


Experimental and clinical evidence concerning the etiology of acute pan- 
creatitis has been reviewed. 

Experiments have been reported of acute pancreatic inflammation and 
fat necrosis produced by tying the panereatic ducts and stimulating the pan- 
creas. Stimulation of the panereas has been produced by (1) feeding, (2 


) 


acetylcholine and eserine, (3) pilocarpine, (4) stimulation of the vagus, and 
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(5) secretin. In a high percentage of these experiments, combining obst 


of the pancreatic ducts and stimulation of the gland, acute inflammation of the 


pancreas and fat necrosis resulted. The most extensive and consistent 


resulted when the animals were fed two hours before ligation of the pancreatic 
ducts. The different mechanisms that can produce obstruction of pancreatic 


secretion have been discussed. 


The clinical and experimental evidence has been correlated to explain the 


varying degree of acute pancreatitis seen at operation or autopsy. 


CONCLUSION 


Acute pancreatitis is the result of ductal obstruction im an actively 
ing pancreas. 
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A COMBINED ABDOMINOTHORACTC INCISION PARTICULARLY 
ADAPTED FOR USE IN TOTAL GASTRECTOMY AND 


KSOPHAGOGASTRECTOMY 


ARNOLD J. KREMEN, M.D... MINNEAPOLIS, MINN, 


(From the Department of Surgery, University of Minnesota Medical School) 


[* AN attempt to extirpate cancer of the stomach, surgeons have become 
progressively bolder and more aggressive. The operation of total gastree- 
tomy, which a generation ago carried almost a prohibitive mortality, has today 
hecome a relatively common procedure in good surgical elinies. It was first 
successfully performed in 1897 by Sehlatter,'? and in 1898 the first successful 
total gastrectomy in America was performed in San Francisco by MaeDonald.* 

In 1929 Finney and Rienhoff? reported sixty-two cases collected from the 
literature, to which they added five cases of their own. Of these sixty-seven 
cases there were thirty-six deaths, a mortality rate of 53.8 per cent. Reeently 
Longmire’ recorded his experience with twenty consecutive transabdominal 
total gastrectomies in which he reported two deaths, a 10 per cent mortality 
rate. In this clinie since Jan. 1, 1947, fifteen total gastrectomies have been 
performed with one death. These operations have been done by several members 
of the surgical staff of the University Hospitals. Some of these operations were 
further complicated by requiring concomitant resection of the lower esophagus, 
spleen, pancreas, colon, and other neighboring organs. 

Although surgeons latterly are reporting mortality rates in the area of 
10 per cent for transabdominal total gastrectomy, the transthoracic, trans- 
diaphragmatic approach for total gastrectomy and resection of the lower 
esophagus with esophagojejunostomy is still associated with a formidable mor- 
tality rate. The first successful operation of this type was reported in 1942 by 
Mever.'® Later Sweet,'* in 1944, reported six deaths in thirteen patients oper- 
ated upon. In summarizing his series in 1945'® he reported seven deaths in 
a series of eighteen cases, a mortality rate of 38.8 per cent. 

Since the major portion of a total gastrectomy with resection of the lower 
esophagus involves principally in abdominal dissection, and yet the esophago- 
jejunal anastomosis must be performed in the chest, it was felt that a combined 
abdominothoraci¢ incision would offer the best approach for these cases. Espe- 
cially is this true for those surgeons who by virtue of training and experience 
find it easier to work principally in the abdomen, on familiar ground, and from 
a customary position and stance at the operating table. A description of such 
an incision and our experience with it is the purpose of this communieation. 
This incision has been employed principally in cases for total gastrectomy with 
resection of the lower esophagus. One additional patient is included in. this 
series in whom the combined abdominothoracie incision was successfully utilized 


in the repair of a large paraesophageal hernia, 
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Before the physiology of respiration was adequately understood, surgeons 
were loath to open the pleural cavity. Marwedel,” in 1908, in an effort to re- 
move the barrier of the costal margin in exposing the area of the esophageal 
hiatus, devised a complicated incision cutting the costal cartilages and reflecting 
the costal margin laterally as a flap without entering the pleural cavity. 

Kirschner,® in 1920, deseribed a combined abdominothoracic incision which 
he used in four cases which is quite similar in principle to the present-day 
combined abdominothoracie approach. His incision, with the patient in the 
lateral decubitus position, began at the boundary of the proximal and middle 
third of a line connecting the xiphoid process and the umbilicus, extended 
obliquely downward and laterally to the left costal marein, then across the 
eighth costal cartilage and out into the seventh interspace to the angle of the 
scapula. The diaphragm was then ineised from the costal margin to the 
esophageal hiatus. 

Ohsawa,'! in 1933, used a combined abdominothoracic imeision with a ver- 
tical abdominal component for resection of high gastric lesions. Humphreys,’ 
in 1946, utilized a similar combined incision but with a transverse abdominal 
component for resection of high gastric and low esophageal neoplasms. Garlock* 
also utilized a combined abdominothoracic incision for partial esophagogastree- 
tomy. Harpert wrote of employing a combined abdominothoracic incision 
in approaching the organs of the upper abdomen, entering the thorax through 
the bed of the resected ninth rib, and employing only a short abdominal 
component to the incision. Recently the use of a combined abdominothoracic 
incision for difficult: splenectomies was described by Carter.’ In none of 
the previous reports, however, has the incision been devised and utilized 
to provide for principally an abdominal dissection, with the idea of extending 
the horizon of total gastrectomy to inelude removal of additional segments of 


the lower esophagus. 
TECHNIQUE 


The patient is positioned supine on the operating table with a sandbag 
under the left side, producing about a 10 degree elevation from the horizontal. 
A kidney brace is fastened on the right side of the table to hold the patient in 
position when the table is rotated later in the operation. The skin incision 
(Fig. 1) begins near the lateral edge of the right rectus muscle shehtly above 
the umbilicus and extends horizontally and upward to the left costal margin 
where the eighth costal cartilage crosses the seventh interspace. The incision 
is earried through the abdominal wall into the peritoneal cavity. Abdominal 
exploration is earried out at this time and operability of the lesion determined. 
If a decision to proceed with resection is made at this point, the operating table 
is rotated, elevating further the left side of the patient to 20 to 25 degrees 
from the horizontal. The eighth costal cartilage is cut and the incision is ex- 
tended into the pleural eavity through the seventh interspace as far as the 
mid- or posterior axillary line. If total gastreetomy alone with infradiaphrag- 
matic esophagojejunostomy is to be performed, incision of the diaphragm about 


halfway from the costal margin to the esophageal hiatus is carried out (Fig. 














KREMEN COMBINED ABDOMINOTHORACIC. INCISION 607 


2). Tf an additional segment of the esophagus is to be reseeted, the diaphrag- 
mati¢ incision is continued to the esophageal hiatus (Fig. 3). The left phrenic 


herve, as it passes along the lateral surface of the pericardium, is crushed early 
in the operation. This reduces motion of the diaphragm, and aids in its sub- 
sequent repair and healing. 

Dissection of the stomach particularly around the cardia and high along 
the lesser curvature in the area of the left gastric artery is markedly facilitated 
by removing the barrier of the costal margin. The abdominal portion of the 
operation, dissection of the lower stomach, transection of the duodenum, and 
duodenal closure are readily accomplished. Mobilization of a jejunal loop for 


esophageal anastomosis is facilitated, and if necessary one can readily section 





Fig. 1.—Skin incision. 


one or more of the mesenteric vessels near their origin to gain added mobility 
of the jejunal loop as recommended by Sweet.'® In performing the esophago- 
jejunal anastomosis, the technique of Wangensteen'® whereby the posterior side 
of the anastomosis is buttressed by two layers of interrupted silk sutures, start- 
ine alone the mesenterie border of the jejunum, was regularly employed. All 
portions of the operation are performed without limitation of exposure. Be- 
cause of the added exposure, a wider and more complete excision of lymphatiec- 
bearing tissue ean be aecomplished. Although the incision opens two serous 
cavities, it is felt that the added exposure gained allows for a more careful 
dissection, preparation, and anastomosis, so that leakage and infection, which 
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| 
i 
| Fig. 2.—Incision opened with diaphragm incised part way to the esophageal hiatus. In- 
sert shows position of patient on the table with a sandbag under the left side. Dotted line 
shows rotation of table and patient prior to making intercostal part of the incision. 
' 





Fig. 3.—Exposure obtained with diaphragm incised to esophageal hiatus, 

















Fig. 4. 
sutures cannot be 
surface and tied 
closed. 








KREMEN: 


tied until 


through the 


Closure of 


COMBINED 


the peritoneal 


ABDOMINOTHORACIC 


layer after intercostal 


INCISION 





Closure of diaphragm, diaphragm sutured to jejunal loop. 
ribs are approximated. These are 
abdominal 


placed from 
part of the incision after the intercostal 


space is closed, 


609 


anterior 
peritoneal 
incision is 




















610 SURGERY 


has been the principal cause of fatal outcome im most reported eases, are less 
likely to result. Resection of an added segment of esophagus, in doing a total 
gastrectomy, is readily accomplished with the exposure obtained, whereas in 
doing a transabdominal total gastrectomy one cannot with ease sacrifice more 
than small segments of the esophagus. 

Closure of the intercostal incision is shown in Figs. 4 and 5.) The diaphragm 
is ¢circumfterentially sutured to the anastomotic jejunal loop to prevent any 
herniation of abdominal viscera into the thoracic cavity. The last few anterior 
sutures in the diaphragm are placed from the peritoneal surface and tied later 
from below after the intercostal incision has been closed. In two areas the rib 
above and below the incision is bared of periosteum, and perichondral sutures 
of O chromie catgut are passed around the ribs, care being taken to avoid cateh- 
ing the intercostal nerves. Tvine of these sutures closes the intercostal space. 
This is further closed by interrupted 000 or 0000 silk sutures uniting the cut 
intercostal muscle bundles. This is reinforced by suturing the serratus anterior 
muscle. 

The abdominal component of the incision is closed in the usual fashion, 
using interrupted OOO silk in the peritoneal laver and in the anterior rectus 
sheath. Because of the length of incision the closure takes considerable time. 
This can be shortened by having two closure teams working from either end 
toward the center. 

Table I presents in summary our experience with the combined abdomino- 
thoracic incision in ten eases. In all, excellent exposure for all phases of the 
operation was obtained. No complications attributable to the incision were 
noted. In those cases in whieh supradiaphragmatice esophagojejunal anastomosis 
was performed, closed intercostal catheter drainage of the pleural cavity was 
employed for several days postoperatively. In the eases where infradiaphrag- 
matie anastomosis was employed, no pleural drainage was used. One death 
occurred in a patient (Case 7, Table 1) with recurrent carcinoma of the stom- 
ach, in whom an extensive operation was necessary to remove the neoplasm. 
The fatal outcome resulted from panereatitis and peritonitis and was unre- 
lated to the incision, which had greatly facilitated a long and difficult operation. 
Although the ineision has been used principally for total or subtotal gastree- 
tomy with resection of the lower esophagus, the report of one additional patient 
(Case 8, Table I), in whom it was successfully utilized for the repair of a 
large para-esophageal hernia, is also ineluded. 

Two potential disadvantages to the incision should be pointed out. First, 
unless the patient is rotated somewhat laterally there is a tendency for the 
heart to interfere with exposure in making a high esophagogjejunal anastomosis 
above the diaphragm. Second, with this exposure, one is limited to dissection 
of the esophagus below the hilus of the Jung and the inferior pulmonary vein. 
Above this point the esophagus is posterior to these struetures and cannot be 
adequately exposed. An escphageal anastomosis must therefore be done below 
the hilus of the lune. This cireumstanece precludes the use of this incision for 
resection of lesions in the mid-esophagus, and, in any event, where one suspects 


that more than the lower one-fourth of the esophagus is to be sacrificed. It is 
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especially useful for high gastric lesions where invasion of the lower esophagus 
has occurred and where in addition to resection of the stomach one wishes to 
resect more of the esophagus than one ean conveniently do by the transab- 
dominal approach alone. 


SUMMARY 


A deseription of and an experience with a combined abdominothoracic in- 
cision especially as it relates to use in total gastrectomy and esophagogastree- 
tomy is presented. The incision has been employed in ten instances with ex- 
cellent exposure, greatly facilitating a difficult operation. No untoward effects 


or complications have attended its use. 
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GASTRIC RESECTION: THE SCHOBRMAKER-BILLROTIL I 
OPERATION 


JouNn I*, Higginson, M.D... ANp O. THteROoN Chacerr, M.D., Rochester, MINN. 


(From the Division of Surgery, Mayo Clinic) 


Hi purpose of this presentation is to consider (1) the Schoemaker modifi- 

cation of the Billroth I operation, (2) some of the reasons why, when feasible, 
this operation seems better than the Hoffmeister-Polyva operation in which the 
treatment of the stomach is the same but reconstruction of continuity of the 
intestine is different, and (3) the immediate results in ninety-five eases in which 
the Schoemaker-Billroth [ technique has been used. 

The Schoemaker modification of the Billroth I operation permits greater, 
more extensive, resection of the lesser curvature of the stomach than other 
similar operations. After resection it provides for closure of this portion of the 
open end of the stomach, thereby producing a tubelike stomach with a stoma 
at the greater curvature aspect. This stoma is utilized in end-to-end anastomosis 
to the duodenum. 

In other modifications of the Billroth I operation, as well as the original 
operation as deseribed by Billroth, either the entire end of the remaining portion 
of the stomach is utilized for the gastroduodenostomy or less extensive resection 
of the lesser curvature of the stomach is carried out before closing this superior 
portion of the site of transection. The Schoemaker modification will permit 
resection along the lesser curvature to the esophagus, and even slightly into the 
wall of this latter structure if necessary, and yet will leave sufficient stomach 
to perform a gastroduodenostomy. 

These advantages of the Schoemaker modification of the Billroth IT operation 
are the same, exactly, as result with the use of the Hoffmeister-Polva technique. 

The difference lies in the reconstruction of the continuity of the intestine. 
When it is feasible, gastroduodenostomy, or in other words completion of the 
operation in the Billroth I manner, seems better than, and preferable to, gastro- 
jejunostomy. The former results eventually in greater comfort and_ better, 
more efficient, physiologie activity. 

Wollaeger, Comfort. Weir, and Osterberg’ studied a group of patients who 
had had partial gastrectomy with a full Polya anastomosis and found an exces- 
sive loss of fat and nitrogen in the feces, which caused a decrease in body weight 
unless a diet of sufficient calorie content was taken to compensate for the waste- 
ful loss. These authors noted that patients who had mild or no digestive svmp- 
toms tended to lose less fat in the feces than did the patients who had severe 
digestive symptoms. Some of the more important possible factors which they 
considered accountable for the excessive loss of fat and nitrogen in the stools 
of persons who had undergone partial gastrectomy with a Polya anastomosis 
were (1) rapid emptying of the stomach, (2) intestinal hurry, (3) diminished 
flow of pancreatic secretions or bile because of impairment of the mechanism of 
stimulation of such flow, and (4) imperfect mixing of food with digestive fer- 
ments because of the shunting of gastric contents away from the duodenum. 
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Our clinical impression is that patients who have had a [offmeister-Polya 
anastomosis have less postprandial distress and less difficulty in gaining or main- 
taining body weight than patients who have had a full Polya anastomosis, and 
that patients who have had a Schoemaker-Billroth IT anastomosis do best of all. 
In fact, patients in the last group do not seem. to suffer from the so-called 
dumping syndrome to any appreciable degree, 

Wollaeger and Comfort? are concluding a study of intake and excretion on 
a group of patients on whom the Hoffmeister-Polya anastomosis was used, and 
also on a group on whom a Scehoemaker-Billroth I anastomosis was done, — Al- 
though their work has not been fully studied and the data evaluated as vet, the 


results of their studies seem to support our elinieal impression. 


TECHNIQUE 

The essentials of the technique of the Schoemaker-Billroth I operation 
eoncern the delimitation of the resection and the closure of part of the stomach 
in order to form a tube of stomaeh which can be used in the subsequent gastro- 
duodenostomy. 

On exploration of the lesion after the abdomen is opened, several factors 
must be noted to determine whether this technique can be used. This will 
depend, of course, on whether partial gastrectomy is indicated and the lesion 
is operable. These factors principally concern the duodenum, but unusual 
inflammatory fixation of the stomach, especially of the portion remaining after 
resection, May prevent use of this technique. Considerable narrowing or stenosis 
of the duodenum or considerable inflammatory reaction and fixation of the 
duodenum will prevent gastroduodenostomy. Also, a duodenum which has 
been the site of peptie ulceration may be shortened so much that a gastro- 
duodenal anastomosis may jeopardize the common bile duct, since in some such 
instances the papilla of Vater is only 2 or 3 em. from the pylorus. Oceasionally, 
especially in obese patients, the uninvolved duodenum will lack sufficient mobil- 
ity to permit gastroduodenostomy after partial gastrectomy for a gastric lesion. 

Mobilization of the stomach, with appropriate resection of omentum, meso- 
eolon, and so forth, when indicated, and with ligation of the various blood 
vessels is done in the usual manner. The duodenum is transected in any suitable 
and preferred manner, but, if gastroduodenostomy is planned, a rubber-covered 
intestinal elamp should be placed distal to the site of transection, 

Whether a Schoemaker-Billroth I or a Hoffmeister-Polya operation is to be 
done, the stomach is treated in exactly the same manner. At the elected site 
for transection two curved clamps are placed parallel to each other on the 
stomach, from the greater curvature, roughly perpendicular to this edge of the 
stomach, and the viseus is cut between them. 

From the tip of the proximal clamp to the lesser curvature a Furniss clamp 
(actually any type of clamp may be used) is apphed obliquely toward the esoph- 
agogastrie junction; the degree of obliquity varies with the amount of tissue 
on the lesser curvature which it is desired to remove. Another eurved clamp is 
applied just distal to the Furniss clamp to prevent spilling and the tissue is 


removed (Fig. 1). 
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The edges of the stomach transfixed by the pin of the Furniss clamp are 
united by means of an overlapping hemostatic suture (Fig. 2, @). The pin is 
removed and the suture is returned to the starting point as an inverting suture. 
A row of interrupted silk serosal sutures is then used for further reinforcement. 

A rubber-covered clamp is then placed just proximal to the remaining 
eurved clamp, and the latter is cut free with its contained, crushed bit of gastrie 


tissue. 


ite 





Fig. 1.—Rubber-covered clamp is placed across the duodenum just distal to the pylorus 
and the duodenum is transected. Two curved clamps are placed parallel to each other on the 
greater curvature and the stemach is cut between them to their tips. A Furniss clamp is 


placed obliquely across the stomach pointing up along the lesser curvature, another curved 
Clamp is applied just distal to the Furniss clamp, and the stomach is removed. 

The two rubber-covered clamps, the one holding the duodenum and the 
other the open end of the stomach, are then approximated for the anastomosis. 
Usually the lumen of the duodenum is smaller and must be fitted to the slightly 
larger gastric stoma. This bit of custom tailoring is achieved by means of a 
continuous posterior serosal silk suture, which begins and ends on the duodenum, 
and whieh, on being pulled tight, neatly approximates the two orifices (Fig. 
2, b and c). The rest of the anastomosis is completed in a standard manner 
with two rows of catgut posteriorly and anteriorly, and interrupted silk serosal 
sutures anteriorly. The superior angle is reinforeed by approximating the 
serosa of the superior aspect of the duodenum to the serosa of the posterior and 
anterior walls of the lesser curvature of the stomach with one or two silk sutures. 
To one of these latter is tied the superior end of the continuous posterior serosal 
silk suture, the inferior end being similarly tied and anchored. A bit of omentum 
is usually pulled up posteriorly and sutured over the superior aspect of the 
anastomosis for further protection. 


























616 SURGERY 


RESULTS IN NINETY-FIVE CASES 


Of the ninety-five patients in our group, seventy-three were men; their ages 
averaged 52 vears and ranged from 30 to 77 vears. Twenty-two patients were 


women; their ages averaged 51 vears and ranged from 27 to 76 years. 





Fig. 2 a, Lesser curvature portion of the end of the stomach is closed over the pin 


of the Furniss clamp. 6b, Rubber-covered clamp is placed across the stomach, and the duo- 
denum and stomach are brought together. Continuous sutures are placed in the serosa of 
the duodenum and stomach; stitches are larger on the gastric side. ec, Rubber-covered clamp 


is removed from the duodenum and the continuous suture is drawn up, approximating the two 
orifices and making them exactly the same size. 


Results obtained for an elderly woman who had adenocarcinoma are in- 
dicated in Fig. 3, a and b. 

The conditions for which gastric resection was done are listed in Table I. 
In only three cases in which duodenal ulcer was the primary lesion was it pos- 
sible to perform a Schoemaker-Billroth I resection. Five patients had old or 
new duodenal ulcers accompanying more important gastric lesions (Table IT). 
Accordingly, this type of anastomosis was possible in the presence of duodenal 


ulcer (of primary or secondary importance) in only eight instances. 
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This observation indicates, therefore, that the operation is most useful for 
gastric lesions. In so far as carcinoma of the stomach is concerned, it might be 
argued that proximity of the carcinoma to the pylorus contraindicates the use 
of a gastroduodenostomy, especially if there are enlarged nodes near the duo- 
denum and head of the pancreas. It is our feeling that these factors are im- 
portant only if resultant inflammatory reaction or carcinomatous extension has 
caused fixation and loss of mobility of the duodenum. As a matter of fact, such 
involvement might indicate inoperability in some instances. 








Fig. 3.—a, Preoperative appearance of the stomach of a woman 54 years old with an 
ulcerative adenocarcinoma, grade 4, who underwent operation on Oct. 16, 1945. b, Stomach 
of the same patient as visualized on Feb. 28, 1946. There is no roentgenologic evidence of 
recurrence. 

In eighty-nine of the ninety-five cases, an estimation of the amount ot 
stomach reseeted was recorded in numerical fractions. In sixty-four cases (72 
per cent of the eighty-nine) the estimation was one-half, slightly more than one- 
half or three fifths. In all ninety-five cases the resected portion of the stomach 
was measured along a line midway between the two curvatures. In sixty-nine 
72 per cent) of these specimens the measurement was 12 to 15 em. 

These estimations and measurements must be considered in the light of 
differences in size of various stomachs, and, furthermore, they are not truly 
indicative of the extent of resection of the lesser curvature. The Schoemaker 
technique with Billroth T anastomosis or the Hoffmeister techniaque with Polya 


anastomosis will permit as much as complete resection of the lesser curvature, 





which feature is not revealed by the method of measurement employed. 
In twenty eases (21 per cent) associated operations were performed 


Table IIT). 
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TABLE I.) CONDITIONS FOR WHICH GASTRIC RESECTION WAS DONE 
MEN WOMEN rOTAL PATIENTS 
Peptic ulcer 
Duodenal 2 l 3 1) 
Gastric 30 r ay 
Carcinoma of stomach o2 12 +4 
Chronic gastritis j 0 | 
Gastrojejunal ulcer 2 l 
Multiple polyposis of stomach 0 l l 
Lymphosarcoma of stomach ] () I 
Adenocarcinoma, low-grade 1, 
in adenoma of stomach l 0) | 
Inflammatory evst of stomach 
from gall bladder l () l 
Total 73 rAd 95 


Leakage at the site of anastomosis occurred in two cases, was probable in 
one more, and questionable in one. In the last case the leak was suspected 
hecause of the drainage around the Penrose drain, but this was so slight and 
transitory that the presence of a leak was questionable. The probable leak 
occurred in the case in which postoperative gastric retention lasted forty-eight 
days, and a right subhepatie abscess was drained three weeks after operation. 

Of the two patients who had definite leaks, one died on the ninth postopera- 
tive day and at necropsy separation of the suture line was found with an old 
local abscess and recent general peritonitis. In the other case the familiar fistula 


and infeeted wound developed and endured for fourteen days before healing. 


TABLE II, DtvopENAL ULCERS 


| MEN WOMEN TOTAL PATIENTS 
Duodenal ulcer 
Primary lesion 2 l 3 
Accompanying gastric ulcer 5 l | 
Accompanying chronic gastritis l () | 
Total 6 Z S 


Two hospital deaths (2.1 per cent) oceurred in the series. One was the 
patient whose case was just described, the other patient died of a postoperative 


cerebrovascular accident. Both of these patients had had carcinoma of the 


stomach. 
Although gastric retention developed in some of these cases as it does after 
other types of anastomosis, the retention was seldom severe or long lasting, and 


was easily controlled in most instances. Of the ninety-five patients, sixteen 


TABLE LIT. ASSOCIATED OPERATIONS 

OPERATION CASES 
Appendectomy | 

Disconnection of gastroenterostomy and closure of opening of jejunum, 3 

With splenectomy, 1 { 
Splenectomy and partial pancreatectomy 5 
Choleeyvstectomy 2 
Repair of postoperative ventral hernia 2 
Splenectomy and partial hepatectomy | 
Splenectomy and excision of gastric leiomyoma l 
Splenectomy ] 
Resection of part of transverse colon and double-barrel colostomy l 
| 


Repair of epigastric hernia 
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TABLE IV. POSTOPERATIVE GASTRIC RETENTION IN SIXTEEN CASES 
DURA 
TION POSTOPERATIVE EMESIS AND 
IN DAYS OF ASPIRATION 
DAYS | CASES OCCURRENCHI (¢.¢. IN 24 HR.) ADDITIONAL OPERATIONS 
l : 1] 1300 None 
1] 350 
10 950 
ys } 2 and 3 525: 275 None 
3 and 4 1.700; 950 
fo and 5 1003 450 
7 and 9 200; 525 
; | 2, 3, and 4 200; 500; 500 None 
2 3, and 9 600: 200: 300 
3, 4, and 3 750: 1,050: 100 
Aes ae: Te ed 500: 350: 600 
i l First 7 Usually large None 
q 2 First 9 Usually large 1. Anterior gastroenterostomy and entero 
enterostomy 23 weeks after resection in 
1 case 
2. Patient died ninth postoperative day; 
separation of suture line 
12 l First 63; 11-17 Usually large None 
1S l 8-56 Usually large Drainage of small subhepatie abscess and 
jejunostomy 2 weeks postoperatively ; 
anterior gastroenterostomy seven weeks 
postoperatively 
*Day of surgery is considered first postoperative day. 
(16.8 per cent) had significant postoperative gastric retention (Table IV). The 


vomiting of quantities of 100 ¢.¢. or less during the first thirty-six or forty-eight 
hours after operation or aspiration of such amounts in this period was not ¢on- 
sidered significant retention, nor was a single emesis of similar quantity consid- 
ered to indicate retention even if occurring in the second week after operation. 
Significant retention was considered present if the vomiting of more than 100 ¢.e. 
of material occurred on one day, or on several days, successive or not, even if 
gastric aspiration after vomiting yielded no additional material. 

In five of the sixteen cases the retention was of more than three days’ dura- 
tion. In four of these five eases retention began immediately after operation 
and in one on the eighth day (counting the day of operation as the first day). 
In eleven of the sixteen cases retention lasted three days or less. Those of one 
day's duration occurred on the tenth or eleventh day, while the others oeeurred 
within the first week for the most part. 

The other postoperative complications in this series of patients are listed 
in Table V. 

TABLE V. OTHER POSTOPERATIVE COMPLICATIONS 


| TOTAL CASES 
Urinary complications 


Retention (infeetions in 3), 28 


Infection without retention, 1 29 
Hemorrhage (mild hematemesis 2 
Infected wounds* 11 
Venous thrombosis of legs l 
Pulmonary embolus and infarction Zz 
Postoperative atelectasis 2 
Postoperative pneumonitis 3 


Peritoneal infections mentioned in text are included, 
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COMMENT 


The Billroth I types of gastrie operation are the most logical in so far as 
reconstruction of continuity of the alimentary tract is concerned and, of these, 
the Schoemaker modification is one of the easiest to perform, permits wide re- 
section when desired, and yields the most nearly natural gastroduodenal con- 
tinuity and relationship. 

The Billroth I type of gastrie operation has been much negleeted in favor 
of the Polya forms of the Billroth Il type. This neglect is lurgely the result of 
operations for duodenal ulcer for which only a Billroth Il type of anastomosis 
is possible in most instances. However, it also has resulted from the general use 
of the full Polya anastomosis in eases of gastric carcinoma as well as duodenal 
ulcer. In this procedure the ‘‘straight-across’’ transection and use of the full 
mouth for anastomosis make a gastrojejunostomy almost mandatory. Only ocea- 
sionally can a von Haberer-Billroth I operation be done with such a gastric 
stump, and then only if the duodenum is unusually large and mobile. 

It is naturally true, and obvious, that a Schoemaker-Billroth I operation 
eannot always be done beeause of a fixed or immobile duodenum, a fixed stomach, 
a stenosed or inflamed duodenum, or because resection along the greater eurva- 
ture of the stomach is of necessity high. However, the various duodenal and 
gastric features must be evaluated and considered in each ease. This is well 
illustrated in the extreme in those cases in which esophagoduodenostomy has 
been possible after total gastrectomy. 

From a physiologic standpoint the narrow stoma of a Schoemaker-Billroth I 
or a Hoffmeister-Polva anastomosis seems better than the wide stoma of a full 
Polya anastomosis. The Schoemaker-Billroth I anastomosis seems better than 
the Hoffmeister-Polva. The small stoma and the reconstruction of normal con- 
tinuity by gastroduodenostomy seem to return the duodenum and stomach as 
nearly as possible to normal physiologic activity. 

It might be argued that the small stoma resulting from use of the Schoe- 
maker-Billroth I or the Hoffmeister-Polya technique predisposes to a greater 
incidence of postoperative gastric retention than does the larger stoma of the 
posterior Polya operation. It is possible also that this is more marked after the 
Schoemaker-Billroth I operation than after the Hoffmeister-Polya. 

If, however, clinical impressions as to comfort, maintenance of body weight, 
and degree of postprandial distress are confirmed by factual laboratory studies 
(as they seem to be so far), then the order of preference, when possible, would 
seem established for these methods of gastric resection. 
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A SUCTION AND FEEDING TUBE FOR THE POSTOPERATIVE CARE 
OF GASTRIC RESECTIONS 


LAWRENCE SINGMASTER, M.D., PHILADELPHIA, PA. 


(From the Surgical Service of Lankenau Hospital) 


ILE surgeon is confronted with two important problems concerning the im- 

mediate postoperative management of patients who have had gastric resec- 
tions. The first problem is that of adequate intragastric drainage and decom- 
pression to prevent pressure at the line of anastomosis with the jejunum. The 
second problem is that of meeting the nutritional requirements of the patient 
until he ean take adequate food by mouth. 

A Levine tube, with a Wangensteen suction apparatus attached, will 
provide adequate drainage for these cases but the nutritional problem is still 
unsolved. Water, chloride, carbohydrate, and vitamins can be administered 
parenterally but protein intake is inadequate postoperatively despite advances 
in parenteral hydrolysates. 

Utilizing the principle of the double-barreled Abbott-Rawson tube, I have 
devised a simplified suction-feeding tube which has proved to be elinieally 
effective in the postoperative treatment of gastric resections. The resections 
were performed at the Lankenau Hospital for gastric and duodenal ulcers and 
carcinoma of the stomach and in no instance has the tube caused untoward 
results. 

The device is a size 18 French double lumen tube of soft rubber, 52 inches 
in length.* The distal end terminates in a hard rubber tip, sealing a column of 
mereury within the tube for a distance of 3 inches from the tip. Just proximal 
to the sealed mercury column are perforations for feeding purposes. Thirteen 
inches proximal to the tip is another series of perforations for intragastric 
suction. The proximal end of the tube bears a double lumen metal connection, 
one lumen of which is marked ‘‘F”’ for feeding and the other lumen marked 
‘Suction.”? Accordingly, the feeding lumen terminates in the perforations at 
the end of the tube and is completely separate from the suction lumen which 
terminates in perforations well proximal to the tip. The tube is so divided that 
the suction lumen is of larger diameter than the feeding lumen, allowing ade- 
quate drainage of blood and gastric seeretions postoperatively. The feeding 
lumen is ample for liquid protein preparations in a proper dilution. 

Preoperatively, the patient undergoing resection is prepared by draining 
and lavaging the stomach with tap water or a weak solution of bicarbonate of 
soda until the drainage return is clear. This can be performed the evening 
before operation with a Levine tube, allowing the tube to drain by gravity 


Received for publication, Dee. 15, 1947. 
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until the morning of operation. At this time, the Levine tube is removed and 
the suction-feeding tube may then be passed through the nose and pharynx. 
The passage of the tube through the nose is easily effected without injury to the 
mucosa and is facilitated by using a lubricant such as mineral oil. There is no 
tendency for the tube to coil back into the mouth owing to the weight and resil- 
iency of the tip provided by the sealed column of mercury. The tube is then 
passed down the esophagus until the 18 inch mark is reached, at which point the 
tip lies just within the stomach. The tube is then secured with tape at the nose 


to prevent further movement. 





Fig. 1.—Size 18 French, double lumen tubing, 52 inches long. Terminal 3 inches of distal 
end contains mercury sealed with a hard rubber tip. Proximal to the mercury-filled tip are 
6 holes, 4% inch apart, for feeding purposes. Thirteen inches from hard rubber tip are 6 holes, 
14 inch apart, inserted in second lumen for suction. Tube terminates proximally in a metal 
connection, one lumen marked “EF” for feeding and second lumen marked “suction.” 


The surgeon proceeds with the gastric resection and upon completing the 
posterior row of mucosal sutures of the anastomosis, the suction-feeding tube 
is freed at the nose and is advanced further by the anesthetist. The tip is 
then grasped by the surgeon, using a Babcock or Altis clamp, and is introduced 
into the efferent loop of jejunum. Continuing to advance the tube through 
the nose and guiding the tube through the anastomosis, the tip is advanced 13 
inches into the jejunum. At this point the suction perforations appear and 
these should be allowed to lie just proximal to the line of anastomosis. The tube 
is secured again at the nose and the intubation is completed. Any looping of the 
tube which might oecur as it is passed down the jejunum can be easily von- 
trolled by the assistant surgeon. 

The anastomosis is then completed and the efferent loop of jejunum tends 


to fall away from the liver owing to the presence of the inlying tube. This 

















a 


: 
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Fig. 2.—Diagram showing tube in place after operation. The distal perforations lie well 
down the fall-away, efferent loop of jejunum for alimentation purposes and the proximal per- 
forations lie at the line of anastomosis for decompression and _ suction. 
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point is stressed because jejunohepatic adhesions are frequently the cause of 
postoperative obstruction following gastric resection. 

Postoperatively, the double lumen metal fitting is equipped with short rub- 
ber connections and the suction lumen is handled precisely as an ordinary 
stomach suction tube, irrigating every two hours with tap water and applying 
constant suction. The feeding lumen is clamped until ten hours postoperatively 
at which time a liquid high protein digest, fortified with carbohydrate, iron, 
liver, and vitamins, is introduced by gravity flow. Initial feedings of 30. e.e. 
every two hours may be gradually increased every twelve to twenty-four hours, 
depending on the clinical picture. In a period of two or three days an optimum 
protein intake of 100 Gm. a day is achieved which can be checked by frequent 
serum protein determinations. An intake of 1,200 to 1,500 calories daily is also 
supplied by this type of feeding. 

High protein, high caloric digests are prepared for tube feedines by the 
hospital dietitians and are made available in the quantity desired each day. 
Formulas for such aliments are available from various commercial houses. 

This method of intestinal feeding, despite the usual postoperative ileus, 
provides nourishment by way of the most physiologic route and also provides 
a small bolus of food which may stimulate the bowel to regain its tone more 
rapidly. 

Parenteral fluids are administered concomitantly to maintain fluid balance 
and caloric requirements. Oral liquid feedings in small amounts are usually 
instituted the first day postoperatively and gradually increased. When a posi- 
tive balance exists between oral intake and suction drainage, the Wangensteen 
suction is discontinued and dependent on a positive balance with gravity drain- 
as 


e, the tube can finally be removed. This usually occurs about five days 
postoperatively. Once the suction-feeding tube is removed it is of no value 
to repass it and if distention occurs following its removal, a Levine tube should 
be used. 

The suction-feeding tube can be used for gastroenterostomies as well as 
eastric resections: it causes no more discomfort than a Levine tube, it is cleaned 
and sterilized in the same manner as a Miller-Abbott tube, and the same tube 
may be used repeatedly. 


SUMMARY 


_ 


A simplified suction-feedine tube, devised for the care of postoperative 
vastric resections, has been found clinically effective. 


2. A description of the tube, the method of intubation, and postoperative 


management is presented. 




















DIAPHRAGMATIC HERNIA FOLLOWING SUBDIAPHRAGMATIC 
VAGOTOMY 


A Case REPORT 


JOHN M. Breau, M.D., New York, N. Y. 


(From the Department of Surgery of the New York Hospital and 
Cornell University Medical College 


HE present interest in section of the vagus nerves in the treatment of peptic 

ulcer and the increasing number of articles on the subject found in the 
literature may justify the report of an unusual complication, a diaphragmatic 
hernia following subdiaphragmatie vagotomy. 

In a recent article Moses® reviewed the complications of vagotomy. The 
majority of the undesirable sequelae have been due either to incomplete section 
of the vagus nerves with failure to abolish the cephalic cause of gastric secretion, 
or to unpleasant physiologic side-effects accompanying the division of these 
nerves. The most frequently recorded of the latter are disturbances in gastrie 
motility as evidenced by belching, fullness, loss of appetite, and vomiting.*: 
Diarrhea is not infrequently experienced by patients following vagotomy. 
Draestedt and associates? stated that prolonged gastric suction followed by 
slow progression of the dietpostoperatively will largely overcome the gastrie 
atony and consequent svmptoms. Our experience has tended to confirm these 
findings. 

Achalasia was encountered by Moses® in one instance, relief being obtained 
by bromsalizol block of the celiae ganglion. Carlson*® reported temporary 
stenosis of the esophagus at the level of resection of the vagus nerves, but a 
search through the literature failed to reveal diaphragmatic herniation as a 
complication of vagotomy. 

A case of diaphragmatic herniation following vagotomy is summarized 
here. 

CASE REPORT 

Cc. P. (N. Y. H. No. 490067).—A white American married man, an_ instrument 
estimator, 37 years of age, was admitted to the surgical service of the New York Hospital 
Oct. 2, 1947, complaining of epigastric pain of three weeks’ duration. 

The patient had the onset of ulcer-type pain fifteen years previously and a duodenal 
ulcer was demonstrated by roentgen examination at that time. He was treated by dietary 
management and was asymptomatic for ten years. 

Five years prior to this admission he began to have bouts of epigastrie pain, 
relieved by milk and cream or alkali, recurring every six months and lasting about three 
weeks. Two years later he had tarry stools for three days during an exacerbation of pain. 
Three weeks before admission he had the onset of epigastric pain radiating through to 
the back, and nausea. The pain progressed in severity and he vomited six times during 
this period. No bloody or tarry stools, no jaundice, dark urine, or hematemesis were 
noted. 

His past history was negative. Family history was significant only in that his 


mother had ‘fa nervous stomach’’ and a maternal uncle died of duodenal ulcer. 
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Phisical examination showed blood pressure, 135/80: temperature oa G8 pulse, 10% 
respirations, 20. The patient was well nourished and well developed, in’ no apparent 
distress, complaining of epigastric pain. Physical findings were limited to the abdomen 
where there was tenderness to palpation deep in the epigastrium, 

Laboratory examination revealed urinalysis negative; blood: hemoglobin 15.5 Gm. ; 
red blood cells 5.6 million; white blood cells 7.2 thousand; differential normal; Mazzini 
negative; blood urea nitrogen 13; blood sugar 104; serum protein 7.2. Gm.; three stool 
examinations showed guaiac negative; gastric analysis revealed a fasting free acid of 31 
units, after histamine 53, 59, and 56 units of free acid at ten-minute intervals; gastric 
analysis after 20 units of regular insulin showed a rise to 46 units of free acid; night 


secretion (S P.M. to S A.M.) 425 ce. with 25 units free acid. 





Fig. 1.—Roentgenogram of stomach and lower esophagus following vagotomy, demonstrating 
paraesophageal hernia. 

Roentgen examination of the gastrointestinal series revealed an active duodenal ulcer, 
the duodenal cap being defective with an ulcer crater at its base. Findings from the chest 
roentgenogram, gall bladder series, and barium enema were negative. 

On Oct. 11, 1947, subdiaphragmatie vagotomy was performed through a left reetus 
incision under cyclopropane-curare anesthesia. An active duodenal uleer without evidence 
of obstruction was found. The triangular ligament of the left lobe of the liver was divided, 
a short transverse incision made in the peritoneum over the esophageal hiatus, and the 
lower esophagus delivered. Two large trunks of the vagus nerve were found and = ap 
proximately tem. of the posterior vagus and 3 em. of the left were removed. Several small 
fibers were divided. The esophagus was allowed to fall into place and the left lobe of 
the liver was replaced. The abdomen was closed in layers of silk. 

The patient ’s postoperative course was uneventful. le was placed on gastrie suetion 
for six days following operation and then the diet was slowly advanced without event. 
The postoperative night secretion was 250 ¢.c. and there was no free acid following the 


injection of insulin. 

















BEAL: DIAPHRAGMATIC HERNIA AFTER SUBDIAPHRAGMATIC VAGOTOMY 627 


A gastrointestinal x-ray examination ten days after operation revealed a pouch arising 
at the esophagogastric junction and rising through the esophageal hiatus, the gastric rugae 
being traced into this pouch. The radiologist made the diagnosis of postoperative dia 
phragmatic hernia. The duodenal cap was still defective but there was no longer a crater 
( Fig. 1). 

The patient revealed upon questioning that he occasionally regurgitated small amounts 
of food but that this was ineonstant and caused him no trouble. He had had no return 
of the ulcer pain since operation and felt much improved. He was discharged on Oct. 50, 
1947, and follow-up study was made in the outpatient department. On his first return visit 
two weeks after discharge the complaints were unchanged. He regurgitated occasional 
small amounts of undigested food, without apparent correlation to the consistency, but 


considered of no consequence, 


DISCUSSION 


The technique of vagotomy followed in this clinic is that deseribed by 
Dragstedt and co-workers,':* who stated,’ ** When satisfied that the vagotomy 
is complete and that hemostasis has been secured, the operator closes the opening 
into the mediastinum with three or four catgut sutures.”’ Prior to the case 
reported here, suture of the mediastinal opening had not been routinely per- 
formed by us, partly because it seemed unneccessary and partly because of the 
difficulty in exposing the esophageal hiatus in individuals with deep dimensions 
in the anteroposterior axis of the upper abdomen. Stimulated by this com- 
plication, reconsideration of the problem makes it seem advisable wherever 
possible to close the esophageal hiatus with silk sutures. It is readily under- 
stood how paraesophageal herniation may occur by relaxation of the hiatus 
due to spreading of the longitudinal fibers of the diaphragm in the delivery of 
the lower esophagus. The closure may be accomplished without difficulty in 
the majority of the cases. 

SUMMARY 


A case of subdiaphragmatie vagotomy followed by a hiatus hernia of the 
paraesophageal type is presented. 


ADDENDUM 


Since submission of this report for publication, the patient has been admitted and 
transthoracic repair of the hernia performed on May 28, 1948. When seen one month later 


he had no symptoms referable to either diaphragmatic hernia or ulcer, 
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THE ROLE OF PLEURAL EXUDATION IN INFECTION 
FOLLOWING PNEUMONECTOMY 


An EXPERIMENTAL STUDY 


Jounx T. Smauu. M.D..* aNnp Grorce M. Higoins, Pu.D.+ 
ROCHESTER, MINN. 


LTHOUGH there are no important structural differences between the pleura 

and the peritoneum, the pleura is usually regarded as having ineffective 
natural resistance to bacterial invasion. The rapid advances of abdominal 
surgery since the time of Lister developed an early understanding of the normal 
protective mechanism within the peritoneum. The use of the Fowler position was 
based on the mistaken belief that the pelvic peritoneum had greater bactericidal 
powers than that of the upper part of the abdomen. This was the beginning of 
the trend away from irrigation and free drainage of the contaminated peritoneal 
cavity which we now know ean handle gross soiling under an airtight closure. 
Kven today, there is no good evidence that any form of local chemotherapy will 
add to the natural powers of peritoneal protection except to afford a ready 
means of drug absorption into the circulation. Within the past deeade, as the 
problems of anesthesia have been solved and our knowledge of thoracic phys- 
idlogy has advanced, intrathoracic surgery has become commonplace, but the 
ancient fear of pleural weakness is still widespread. 

Much of this suspicion of the pleura may be traced directly to the writings 
of Robinson and Sauerbruch' and of Carrel,” * around the turn of the century. 
The prominence of these men gave weight to their opinions although neither 
offered experimental evidence to support his claims. Sauerbruch attempted to 
show that the pleural surfaces were much less resistant to bacteria than muscle, 
fat, or the other components of the thoracie wall but Noetzel* ° had refuted such 
claims in his well-controlled but practically unnoticed work. Carrel had an 
enviable record in experimental vascular surgery in the thorax and maintained 
a very low rate of infection in his animals in a day when empyema was the 
usual sequel to thoracotomy. He protected the exposed pleura with oiled silk 
and practiced a meticulous technique which was no doubt the major factor in 
his suecesses. He maintained that the pleura was peculiarly susceptible to in- 
fection or trauma. 

PREVIOUS STUDIES 

A review of the many studies of pleural effusion produced by various 
irritants convinces one that the pleural surfaces react promptly and generously 
to inflammation. The misunderstanding and mishandling of this pleural response 
may account for the great variation in data regarding postoperative infections 

Abridgment of thesis submitted by Dr. Small to the Faculty of the Graduate School 
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although Beaver and Mann® have pointed out that simple irrigation with hypo- 
tonie solutions is highly destructive to mesothelium. One must recognize that an 
open thoracotomy will expose most of the visceral and parietal pleura on one 
side, while even extensive laparotomy will subject only a fraction of the 
peritoneum to the drying effects of air. When partial or total pulmonary re- 
section is done, a generous share of pleura is removed with the specimen and 
a large dead space remains to upset thoracie physiology and the spatial 
relationships of the thoracie viscera. Surgical dead space refers to an area 
whieh remains after surgical intervention, is isolated, enclosed by tissue, and 
contains only air and other gases. Knormous tumors may be removed from 
the abdomen without disturbing intra-abdominal pressures but the rigid thorax 
prevents rapid readjustment, which is afforded by the flaccid walls of the 
abdomen, 

Clinical experience in World War Il* has emphasized the importance 
of prompt removal of blood, fluid, and gas from the injured pleural space 
and rapid re-expansion of the lung, which is simply appheation of the ancient 
surgical principle that dead space must be eliminated. The modern operation 
of pneumonectomy® requires airtight closure of the thorax and simple readjust- 
ment of the intrathoracic subatmospherie pressure which favors full expansion 
of the remaining lunge. Pleural effusion will collect and will eliminate the 
dead space; this effusion is rarely aspirated unless infection supervenes or 
an excessive collection is embarrassing the remaining lung. 

The incidence of empyema following simple thoracotomy, operations on 
the heart, the great vessels, or the esophagus, or segmental pulmonary resection 
or lobectomy is surprisingly low compared to the appearance of this complica- 
tion after pneumonectomy. Bronchiectasis, a lung abscess, or tuberculosis is 
each a common indieation for pulmonary resection today and there is no doubt 
that a contaminated field is left in their wake. 

Histophysiologie methods have been applied to the study of the surface 


10 


membranes of both peritoneum and pleura for many years.” Monroy"! paid 
particular attention to the embryology of the elastic layers and Haas'? and 
Latarjet and Francillon'® investigated their relationship and = distribution. 
Miller'* ' deseribed the lymphatie relationships in the visceral pleura. Polieard 


'© studied the entire histologie structure of the various pleural 


and Galy!® 
regions in detail. Von Recklinghausen,?”? Maximow,?!? Kampmeier*? and Mixter?* 
selected the ‘‘milky-spots’’ for special study and Noel** reviewed and revised 
the conceptions of structure and function of these mesothelial layers. 

Pleural fluid induced by various irritants has been widely investigated. 
Its eytologie content and reactions closely resemble those in peritoneal fluid. 
Borrel?’? showed a consistent sequence of polymorphonuclear leucoeytes, followed 
by a mononuclear phagocytic infiltration in such exudates. Opie*® pointed 
out that the polymorphonuclear leueoeytes contained enzymes which were 
active only within definite limits of hydrogen-ion concentration, but Rous*’ 
concluded that the interior of the cell and its enzymatic activity were not 


influenced by hydrogen-ion concentration of the external medium, Kempner 
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and Pesehel?> demonstrated the tendency of an exudate to assume an acid reac- 
tion and Menkin®® coneluded that the evtologie picture in inflammation was 
dependent on the hydrogen-ion concentration of the exudate. In 1915 Lipp- 
mann and Plesch®’ caused the disappearance of granulocytes from the cireulat- 
ing blood of experimental animals with injections of thorium XN and found that 
pleural exudates were then free of these polymorphonuclear cells, a fact which 
indicated the origin of these cells from the circulating blood. 

Steinberg and Dietz*') °° showed that by a transfer of pleural exudates 
rich in polymorphonuclear leucocytes they could protect animals from an other- 
wise fatal pleuritis or peritonitis. Tlowever, supernatant fluid or cell suspen- 
sions did not give the same protection to animals as did whole pleural fluid. 
Linton®™ transferred stimulated omenta to the peritoneum of other animals, 
which did not then succumb to a usually fatal injection into the pleural space. 
He concluded that the recipient animals were protected by the mononuclear 
phagocytes of the transplanted omenta whieh migrated to the site of reaction 
in the thorax. Senn* had made similar observations on peritoneal reactions in 
Iss88, and Thompson and Pollack*’ recently transplanted the omenta to the 
pleural space. Enhanced resistance was induced by Steinberg and Martin** 
In various species with graduated doses of heat-killed streptococeei, which resulted 
in an increase of the mononuclear phagoeytes in exudates produced later by 
bacterial irritants. Menkin and Warner have shown by a series of experi- 
ments that pleural and other exudates contain a leueoeytosis-promoting factor 
Which is passively transmissible to other species. 

Inflammation is almost universally regarded as a defense mechanism. 
The evtologic elements, be they polymorphonuclear or mononuclear, presumably 
offer the most inviting explanation for the modus operandi. CGoodpasture and 
Anderson,** however, departed from these rather orthodox views, established by 
Metchnikoff,*’ and coneluded that phagoeytie cells may actually promote an 
infection by favoring growth and invasion by bacteria. Pokrovskayva and 
Makarov*’ concluded that the polymorphonuclear-clasmatocyte sequence formed 
a definite pattern for the excretion or absorption of an irritant. Robertson and 
van Sant*! have found that both in vitro and in vivo the mononuclear cells of 
sterile effusions have greater phagoevtie power than the polymorphonuclear cells 
in pneumocoecic infections. Webb*? has also performed passive transfer of 
phagoeytes from rabbit to rabbit and thus was able to protect the host against 
otherwise fatal infections. Drinker*® stated that regardless of cell type, abnor- 
mally large amounts of exudate will dilute the phagoeytie cells and thus enhanes 
the ability of bacteria to proliferate. In other words a cell-rieh exudate will 
vive greater protection against contamination than an exudate with fewer cells. 

Wound healing, tissue repair, and disposition of bacteria, the criteria of 
‘resistance,’ are doubtless related to nitrogen balance? protein level,” vitamin 
deficiency,’ and other factors, but they are more certainly dependent on the 
production of the cellular and humoral elements of the inflammatory response." 
Cannon, Wissler, Woolridge, and Benditt*® made the important contribution 


that in surgical infection prolonged hypoproteinemia, by virtue of depressed 
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gamma globulin fraction, could) restrain antibody produetion. Many have 
shown that postoperative hypoproteinemia may be due to anesthesia, fasting, 
trauma, or loss of exudate and that it even accompanies minor surgical pro- 
eedures.” It has not been suggested that a temporary depression of total serum 
protem may be the beneficent expression of the adequate inflammatory response 
as blood cells, antibodies, and serum, all rieh in protein, are drawn into the 


1 


involved region. Adams, Thornton, and Thomas”: *! have reviewed the causes 
of large loss of blood and of protein in thoracie operations and have attempted 
to prevent them by placing homogenous plasma in the pleural space after pul- 
monary resection in order to discourage the formation of the large amounts of 


exudates which invariably form at the expense of the patient’s protein stores 


PURPOSE OF STUD) 


The purpose of our study was manifold. We proposed to study the nature 
and origin of the pleural exudate which enters the pleural space after the 
removal of a lune, and to contrast it with exudates whieh have been produced 
artificially by foreign irritants. We wished to study the peripheral blood, dur- 
ine the time the exudate was entering the space, and to study the eyvtologie 
correlation which may exist between the blood and the pleural fluid. We 
planned to study the histologie changes in the pleural membranes during the 
time when the exudate was forming. The addition to the pleural space of 
various substances, sueh as plasma, drolan, or gelatin foam, in order to obliterate 
the so-called dead space, was studied. 

Kmphasis was given in this study to the immediate postoperative period, 
wherein infection was most likely to oeeur and when the exudate was rapidly 
accumulating. Observations have been made on animals up to one vear after 


pneumonectomy but these data are not included. 


METHODS AND PROCEDURES 


Adult white rats, weighing 250 to 500 Gm. and free from any obvious disease, were 
used for this study. Healthy mongrel dogs were also used for comparison. The data 
assembled from our detailed study of the changes in the rat form the basis for this report 
although there were no important differences in the observations on these two species. 

Prior to pneumonectomy a sample of heart blood was obtained from each rat. From 
this sample, the total erythrocyte and leucocyte counts, the hemoglobin level, the percentage 
of cells as determined by the hematocrit, the differential distribution of the leucoeytes, and 
the total plasma protein level were determined. Standard techniques were employed in 
assembling the blood data and the Kingsley modified biuret method was used in the plasma 
protein determinations. Samples of pleural fluid were obtained from a series of normal 
rats under pentobarbital sodium anesthesia, using the abdominal approach and thence aspiration 
through the diaphragm. In this way sufficient amounts of fluid were obtained to assemble 
cytologic data with which the cytologic characteristics of the exudates could be compared. 
The mixture of blood from opening the thorax was avoided. 

While the animals were under pentobarbital sodium-scopolamine anesthesia, and using 


«a method of intratracheal insufflation previously described,°2 the left side of the thorax was 


opened and the entire left lung was surgically removed. Individual ligation of the pedicle 
structures was used in the dog but mass ligation was employed in the rat. Every attempt 
Was made to prevent undue trauma to the parietal pleura, and drains were not used. In the 


rat it is possible to pull the pedicle out of the thoracie cavity for ligation and resection. In 
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so doing, blood was not liberated into the pleural space. Those animals which received the 


=? 


or 


various solutions in the empty pleural space were injected with volumes of 0.25 ¢.c. per 100 
Gm, of body weight, after closure ot the thoracotomy incision, In order to favor adequate 
expansion of the remaining lung the intrathoracic pressure was adjusted to 5 to 5 em. of 
water. When gelatin foam was used to replace the missing lung in the left pleural space, 
small portions of the substitute were moistened and used in amounts essentially equivalent 


to that of the removed lung. This material was packed into the pleural space after the 


costal sutures had been placed. The remaining lung was then fully expanded by increasing 
and sustaining the pressure in the endotracheal tube until the thorax had been tightly 
closed. The entire procedure, involving opening and closing the thorax, required about ten 
minutes. <All animals in which any gross soiling of the pleural space had occurred during 
the operative procedure were not used in the computation of the data. 

Animals were killed postoperatively in groups of three at intervals ranging from one 
hour to seven days. While the animals were under pentobarbital sodium anesthesia, the 
abdomen was opened and blood samples were obtained from the vena cava, Small samples 
of pleural exudate for cell study were obtained directly through the diaphragm, in the 
manner employed on the controls which had not undergone pneumonectomy. The thorax was 
then opened by removing the sternal plate. After the trachea had been ligated to prevent 
collapse of the right lung the amount of fluid present was noted and spatial relations of 
the heart and the right lung to the left pleural space were observed, We did not attempt 
to determine the exact amount of fluid present in all cases. This was difficult and the error 


in such determinations is great. Tissues were excised from the mediastinal, diaphragmatic, 
] 


and parietal pleurae, fixed, and appropriately stained for histologic study. 
RESULTS 
1. Cytologic Characteristics of the Normal Pleural Fluid of the Rat. 

Wide variations between species were noted in the total number of cells per 
cubie centimeter of fluid in the thorax of normal animals. The average of ten 
rats sampled was 46,700 cells per cubie centimeter, while that of dogs was but 
4,500 eells per cubie centimeter. When smears of these fluids were studied 
differentially (Table I, control), the large mononuclear leucocytes, similar to 
those seen in peritoneal fluids and exudates and known variously as histiocytes, 
clasmatocytes, or macrophages, preponderated. These comprised in normal 
animals about 86 per cent of all cells. Small and large lymphocytes occurred 
in small numbers, and neutrophilic leucocytes were rare, but eosinophilic 
leucocytes represented about 9 per cent of all cells present. Occasional plaques 
of desquamated mesothelial cells appeared in most of the smears of the pleural 


fluids. 
TABLE I. CYTOLOGIC CHARACTERISTICS OF PLEURAL EXUDATE AFTER PNEUMONECTOMY 


CELLS, THOUSANDS PER CUBIC MILLIMETER OF EXUDATI 


TIME LARGE 
AFTER MONONUCLEAR 
OPERATION LEUCOCYTES NEUTROPHILES | EOSINOPHILES | LYMPHOCYTES BASOPHILES 
Control 40.2 + 6.5 0.2+0.1 La = 0.4 0.4+ 0.1 L6=02 
1 hour 0.6 + 0.1 6.0 + 1.3 0.5+0.1 5.3+0.3 0 
3 hours 0.2 + 0.1 20.0 = 2.6 0.1 + 0.1 0+ 0.8 0) 
6 hours 1.9+ 0.1 22.9+4.2 0.2 + 0.1 »1+0.8 0 
24 hours 18.6 + 2.8 EA Ped fe 7.61.6 1.7+0.3 0 
72 hours 2a ist 14.6 + 2.5 6.4+1.1 L514 (0) 
7 days 8.4+0.1] 1220.1 3.0 + 0.8 OA 204 0 
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2. Cytologic Characteristics of Pleural Exvudates After Preumonectomy. 
The changing character of the cellular constituents of the exudates, after 
pneumonectomy, is shown in Table I. One hour after operation, the total 
count had dropped from the accepted figure of 46,700 to 12,400) per eubie 
millimeter of fluid; of these approximately one-half (6,000) were neutrophilic 
eranulocytes. Thus, within one hour after removal of the lung 5,800 neutrophilie 
vranuloeyvtes per cubie millimeter of pleural fluid had already entered the 
thorax. The number of these cells increased rapidly and at twenty-four hours 
after operation 42,100 neutrophilic eranuloeytes were tabulated for each cubic 
centimeter of fluid. As the volume of the exudate had obviously Increased, 
this represented a tremendous collection of cells. The total number of mono- 
nuclear leucoevtes per cubic millimeter of pleural fluid dropped very rapidly 
and was very low at one hour and at three hours after operation. The mono- 
nuclear leucocytes began to reappear in the exudate at six hours and were 
vreatly increased at twenty-four hours after operation. At seven days, whereas 
the total count was low, the number of mononuclear leucocytes was now ereatly 
in excess of the total number of neutrophilic granulocytes. 

Small round Ivmphoevtes, few in normal pleural fluid, were ereatly 
increased in the exudates after pneumonectomy. These cells appear in’ the 
pleural space simultaneously with the fluid exudate containing granulocytes 
common to the blood stream and presumably they may be precursors of some of 
the large mononuclear cells which appear in large numbers later. The eosino- 
philic leueoeytes, fairly abundant in normal fluid, were very searce at three 
hours after pneumonectomy. They did not return in significant numbers until 
twenty-four hours after pneumonectomy. Their absence from the fluid in the 
early periods after operation, we believe, is due to their relative infrequeney in 
the blood stream; their rapid infiltration later may be due to a proliferation and 


subsequent release fvom the bone marrow. 


3. Blood Leucocyte Trend After Pneumonectomy.—The total lIymphoevte 
and neutrophilie leueoeyte counts made on rats at one, three, six, twenty-four, 
and seventy-two hours, and one week after pneumonectomy are shown in Table 
Il. The total leucocyte count dropped 4,300 cells per cubie millimeter of blood 
at three hours after pneumonectomy. A return to the preoperative level was 
encountered at six hours but a second fall of 5,700 cells per cubie milli- 


meter of blood oeeurred at twenty-four hours. At seventy-two hours, the 


TABLE II. Leucocytic Data OF BLOoop AFTER PNEUMONECTOMY 


LEUCOCYTES, THOUSANDS PER CUBIC MILLIMETER OF BLOOD 


LYMPHOCYTES NEUTROPHILIC LEUCOCYTES 

TIME AFTER BEFORE APTER BEFORE AFTER 
OPERATION OPERATION OPERATION OPERATION OPERATION 
1 hour Lee a 9.6 = 0.8 pees | Se 5.9 + 0.8 
» hours 10.8 + 0.7 LP OS t.3o2 0.7 6.8 + 0.7 
6 hours 8.4+ 0.1 3.6 + 0.4 LS2 03 6.9 + 0.5 
24 hours | pee Meza Wa" Gl Ok 2.9 = 0.4 2.9+0.5 
72 hours Lia ks 9.6 + 0.2 3.8 + 0.4 6.9 + 0.9 


7 days Ys iasam O 8.8 + 0.5 Eo = O.4 1.0 + 0.2 
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total number of leucoevtes had returned again to its preoperative level. 
It will be noted (Table IL) that the total number of Iymphoeyvtes dropped 
abruptly and remained below its preoperative level at each of the intervals 
recorded The neutrophilic leucoevtes, however, whieh were significantly 
above their preoperative levels at one and three hours, had reached a peak 
of 9,000) cells per cubie millimeter of blood above their preoperative levels 


at six hours. At twenty-four hours, the total number of neutrophiles was not 
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above the preoperative level but at seventy-two hours, when the postoperative 
total leucocyte count was again equal to the preoperative count, the number 
of neutrophiles had nearly doubled (Table If). The relationship of the total 
number of leucocytes and the number of neutrophilie eranuloeytes in the blood 
to the neutrophilic component of the pleural exudate at the various intervals 
is shown (Fig. 1). It will be noted that the neutrophiles of the pleural fluid 


reached their peak at twenty-four hours, at which time the neutrophiles of the 
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peripheral blood and the total number of leucoevtes were both at their lowest 
levels, 

i. Krythrocyte Count and Concentration of Hemoglobin After Prewnones 
tomy.—The data assembled on the erythroeyvte counts and the hemoglobin levels, 
preoperatively, and at intervals varying from one hour to one week after pneu 
monectomy are shown (Table IIE). Sinee this operation entails only a slight 
loss of blood in the rat, it permitted a study of the effects of loss of lune tissue 
per se on these blood elements. It will be noted from the data assembled that 
there were no significant changes encountered, either in the total erythrocytic 
count or in the grams of hemoglobin per 100 ¢.¢. of blood, in an of the pneu- 
monectomized animals. Although deelines in these two categories were apparent 
at seven days postoperatively, vet the statistical appraisal of the data indicates 


that the differences encountered cCannol he reearded as significant. 


TABLE IIT. Eryrurocyte Count AND CONCENTRATION OF TIEMOGLOBIN AFTE! 
PNEUMONECTOM\Y 


| ERYTHROCYTES, HEMOGLOBIN, 
MILLIONS PER CU. MM. OF BLOOD GM. PER 100 ©¢.c. OF BLOOD 

rIME AFTER BEFORE AFTER BEFORI AFTER 
OPERATION OPERATION OPERATION OPERATION OPERATION 
1 hour 9.28 = 0.3 O35 = 0:2 14.1 = 0.1 14.0 + 0.5 
* hours Q.51+ 0.1 8.43 + 0.9 13.5 + 0.2 13.0 + 0.5 
6 hours 9,28 + 0.2 G00 + 0.2 137 + O06 14.4 + 0.6 
24 hours “a Nea | Ds 8.90 = 0.5 14.0 + 0.6 14.1 + 0.6 
72 hours 9.63 + 0.1 9.48 + 0.5 1Lo.7 = ©, 15.8 + 0.9 
3 days 9.92 + 0.2 9,08 + 0.3 [33 =O Lac Ok 


5. Plasma Protein Levels After Pneumonectomy—The total protein level 
in the blood plasma of fifty normal rats on which operation was not performed 
was found to range from 4.90 to 5.40 Gm. per 100 ¢.¢. The average of the group 
was 9.25 Gm. and is represented by the zero line in Fig. 2.) One hour after the 
removal of the left-lung the level had dropped 1.1 Gm. from the control figure 
but at three hours the trend was upward and at six hours the average determina 
tion was only 0.3 Gm. below the accepted control level. Plasma protein levels 
did not return to the level obtained for normal animals during the postoperative 
seven-day period. This phase of the study simply prevented the inclusion of 
dehydrated animals and distortion of total cell count. The phenomenon of 
hvpoproteinemia after major operations is well known. 

6. The Results of Pla Ing Gelatin Foam*® in the Pleural Space After 
Pneumonectomy.—The anatomic relationships in the thorax after removal of the 
left lung are shown (Fig. 3). The heart and mediastinum had shifted to the 
left; the ribs had retracted and the right lung had distended, with herniation 
of the posteaval lobe into the left thoracie space. The diaphragm and_ liver 
have been retracted somewhat to portray the dead spaee wherein the pleural 
effusion collects. When gelatin foam was placed in the space after removal 
of the lung, these changes in anatomic relationships were prevented (Fig. 4 
Within seventy-two hours after operation, the gelatin foam had assumed. the 


mazoo, Mich. 


*Gelatin foam supplied through courtesy of The Upjohn Company, Wal 
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configuration of the missing June. The mediastinal shift to the left was 
prevented, and the so-called dead space in the base of the left hemithorax 
had been largely obliterated. Effusion was present in animals packed with 
gelatin foam, but in amounts far less than those recovered from pneumonee- 
tomized animals without this material. In animals without the gelatin foam an 
average of 1.2 ¢.¢. of effusion was recovered from the left pleural space twenty- 
four hours after pneumonectomy while in those packed loosely with gelatin foam 
an average of but 0.25 ¢e. was recovered. This amount is only slightly in 
excess of that recovered from the pleural space of animals that did not undergo 
operation. It is obvious that such data cannot be exact but they do represent 


trends and indicate that less fluid accumulates when dead space is diminished. 





Fig Fig. 4 
Fig. 3.—Anatomic changes in thorax of rat eight days after left pneumonectomy. 
Fig. 4.—Anatomic changes in thorax of rat seventy-two hours after pneumonectomy ; the 


left hemithorax had been packed With gelatin foam 


The differential distribution of the cells of the exudate which developed 
in the thoracic eavity of the animals in which the dead space was packed with 
gelatin foam after pneumonectomy is shown in Table IV. A) comparison 
of Table IV and Table I shows that, except at six hours, the total number of 
cells per cubie millimeter of fluid was less in the exudate of animals packed 
with gelatin foam than in that of animals which were not packed after pneu- 
monectomy. In pneumonectomized animals receiving gelatin foam the largest 
number of cells (33,000 per eubie millimeter of fluid) was obtained in the 
exudate six hours after operation. In the series without packing, however, 
the total number of cells per cubic millimeter of fluid was greatest at twenty- 
four hours after operation when 73,000 per cubic millimeter were recorded for 
the exudate. 
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TABLE IV. CYTOLOGIC CHARACTERISTICS OF PLEURAL EXUDATE AFTER PNEUMONECTOMY IN 
GELATIN FOAM SERIES 


CELLS, THOUSANDS PER CUBIC MILLIMETER OF EXUDATE 


LARGE 
rIME AFTER | MONONUCLEAR 
OPERATION LEUCOCYTES NEUTROPHILES | EOSINOPHILES LYMPHOCYTES BASOPHILES 
Control 10.2 + 6.5 0.20.1 bier. 0.4270.1 1.60.2 
1 hour 0.3.=0.1 0.4+0.1 Om 00 6 0:6 0) 
> hours Lo = 02 Lik = U2 0.8 +0.1 15+ 0.4 () 
6 hours 8.6 = 1.0 230 230 0.2+0.1 0.3 = 0.1 0 
24 hours (0 2 Af Wd a2 0.9 + 0.1 0.4+0.1 0) 
72 hours 6.8 = 1.7 6.4 71.5 bo =O] 16+ 0.6 () 
7 days 6.2 +1.0 2441.0 0.2+0.1 0.4401 0 


With the exception of the six-hour period, when the total number of 
cells was greatest in the gelatin foam series of animals, and of the seven- 
day period, the number of neutrophilie granulocytes was consistently lower 
at each interval than the number of these cells in animals which did not 
receive the gelatin foam. At one hour after operation there were 5,600 
neutrophilic granulocytes per cubie millimeter of fluid less in the animals 
with gelatin foam than in those without it. At three hours after operation, 
there were 5,900, and at seventy-two hours, 8,200, fewer neutrophilic e@ranu- 
locytes per cubie millimeter of fluid in animals with gelatin foam than in those 
without it. At the end of one week, neutrophiles were more concentrated in 
the exudate of the animals with gelatin foam packing. 

The data assembled on the leucocytes of the circulating blood of animals 
at the various intervals after pneumonectomy and_= gelatin foam packing 
are given in Table V. There were no significant changes in the total blood 
leucoevte counts at any of the postoperative periods recorded. The only 
significant stimulation occurred at six hours after operation when the total 
number of neutrophilic granuloevtes had increased 6,500 cells per eubie 
millimeter of blood over their preoperative levels. The changes in the total 
number of leucocytes in the blood, the numbers of neutrophihe granulocytes in 
the blood, and the numbers of neutrophilie granuloeytes in the pleural exudates 
of pneumonectomized animals with and without gelatin foam are shown in Figs. 
1 and 5. 

The data assembled from the tabulation of the erythroeytes and from 
the hemoglobin determinations of the pneumonectomized animals with gelatin 


TABLE V. LEucocytTic DATA oF THE BLOOD AFTER PNEUMONECTOMY IN GELATIN FOAM SERIES 


LEUCOCYTES, THOUSANDS PER CUBIC MILLIMETER OF BLOOD 
NEUTROPHILIC 


LYMPHOCYTES LEUCOCY TES 

TIME AFTER BEFORE | AFTER BEFORE AFTER 
OPERATION OPERATION OPERATION OPERATION OPERATION 
1 hour Pa LOS 2 22 2.47 0.4 1170.8 
3 hours 9.3 + 0.7 eer ee 2.9 + 0.2 a4 O77 
6 hours 10.0 + 1.4 LE OSs Ril ing LOST = cS 
~4 hours 8.7 + 0.9 6.5 = 0.6 1.1+0.3 5.4 + 0.6 
72 hours 2.32 14 8.6 + 0.6 2.4 2 U5 oO. + 0.8 
7 days IZ.= O.4 sy gic I a.9 = 0.6 3.42 0.2 
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foam are given in Table VI. It is obvious that there were no significant 
changes in the levels of erythrocytes during the seven-day postoperative 
period. A significant elevation above the preoperative control level in’ the 
hemoglobin concentration was recorded at the six-hour interval but since this 
increase was not observed at the later test periods, it) presumably represents 
some artefact and is not accepted as true. 

7. Influence of Various Intrapleural Drugs and Solutions..-Womogenous 
plasma, solution of acacia (6 per cent), gelatin, and drolan were placed in 
the pleural space of several series of animals which had undergone the same 
surgical procedure of left pneumonectomy. These materials were selected as 
hlood substitutes whieh were in common clinical use and were employed in this 
study in an attempt to inhibit or to prevent the effusion and the protein deple- 
tion whieh were shown to occur after pneumonectomy. The principal result, 


however, was an increase of morbidity and mortality rates in each series of 


Pneumonectomy - Gelatin toam series 
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Fig. 5.—Changes of concentration of leucocytes in blood and exudate after pneumonectomy ; 


the left hemithorax had been packed with gelatin foam. 


animals so prepared.  Hypoproteinemia was not prevented and the plasma 
protein levels followed the curve established for the pheumonectomized animals 
(Fig. 2). The total numbers of leucoevtes which appeared in the pleural 


effusion were extremely inconstant and were at a low level for twenty-four 





hours. Kight of the group of thirty-two animals were dead within seventy-two 
hours as a result of empyema. Of the remainine twenty-four, six gave miero- 
scopie and gross evidence of infeetion when killed. Studies showed that these 
animals could tolerate approximately 0.25 ¢e¢. per 100 Gm. of rat of a substitute 
fluid placed in the pleural space but amounts in excess of this caused either 
immediate and fatal collapse of the remaining lune or complete cardiae arrest. 

In addition to the isotonic blood substitutes tested, similar amounts of an 
amino acid mixture (amigen), 5 per cent sulfathiazole solution, penicillin 
(5,000 units per cubie centimeter of isotonic saline solution), and streptomyein 


(3,000 units per cubie centimeter) were employed. In each of the eight animals 
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TABLE VI.) EryrurocyTeE CoUuNT AND CONCENTRATION OF HEMOGLOBIN AFTER 
PNEUMONECTOMY IN GELATIN FOAM SERIES 


ERYTHROCYTES, MILLIONS HEMOGLOBIN, GM, 

PER CU. MM. OF BLOOD PER 100 ©.C. OF BLOOD 
rIME AFTER BEFORI ARTER BEFORI \FTER 
OPERATION OPERATION OPERATION OPERATION OPERATION 

1 hour 9.55 + 0.4 Sob =02 Lace = One iso = 0:2 
% hours 8.24 + 0.5 S712 035 A dea US 12.6 + 0.4 
6 hours 9.36 + 0.2 9,90 + 0.1 11.4 + 0.4 15.4 + 0.1 
°4 hours 8.90 + 0.1 9.50 + 0.2 14.5 + 0.4 15.2 + 0.9 
72 hours 9.40 + 0.5 9.20 + 0.3 13.6 + 0.4 13.4 O35 
7 days 8.65 + 0.3 8.50 + 0.2 14.1 + 0.4 15.6 + 0.4 


eiven the amino acid mixiure, a massive reaction developed with effusion whieh 
was almost devoid of any cellular elements. Two animals died with empyema 
and two with a collapse of the opposite lune. The remaining four showed the 
characteristic hypoprotememia without clinical ill effects. In three of nine 
animals treated with sulfathiazole solution, empyema developed and the animals 
died; the remaining six showed hypoproteinemia but survived. No deaths or 
complications resulted in each group of eight animals given streptomyein or 
penicillin in the concentration indicated. In comparison with these data a 
control series of animals whieh were pneumonectomized but not given substitu- 
tion therapy all survived. Likewise those in whieh the dead space was eliminated 
hy means of the gelatin foam packing all survived. 

8S. Reaction After Thoracotomy and Pneumothorar.—Ten animals under- 
went thoracotomy without pulmonary resection. These were killed at various 
periods thereafter. Air was permitted to remain on the side on which operation 
was performed, with partial collapse of the lunge. In each instanee there had 
developed a small pleural effusion exactly similar in cytologie character to 
that which appeared after pulmonary resection. In all cases there developed 
a mild hypoproteinemia which persisted for seventy-two hours but there were 
no significant changes in the leucoeytes or the ervthroevtes of the cireulating 
blood. 

9. Reaction of Pleural Membranes After Preumonectomy.—Histologie study 
of the various pleural membranes revealed marked variations in the extent of the 
reactions. The first change observed was capillary dilatation in the submeso- 
thelial lavers as early as twenty minutes after closure of the thorax. After one 
hour, when an effusion was invariably present, there was marked edema of the 
submesothelial layers, persistent capillary dilatation, and extrusion of erythro- 
evtes and leucocytes through the pleural membranes.  Mesothelial plaques 
separated from the pleural surfaces and there was noticeable swelling of the 
individual mesothelial cells. In the costal pleura the elastie layer, the endo- 
thoracie fascia, apparently acted as a limiting membrane, isolating the under- 
lving intercostal museles, for there were no changes in these deeper structures. 
In the diaphragmatic and mediastinal pleurae, these elastie lavers were less 
developed so that tissue reactions involving the muscular layers of the diaphragm 
included edema and a separation of muscle fibers. At seventy-two hours after 
pneumonectomy, marked edema of the mesothelium of the mediastinal pleura 
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was present. This was particularly true in’ those regions containing fat or 
Ivmphatie tissues. Reactions within the pericardial membranes extended into 
the eardiae musele where edema and a separation of muscle fibers had occurred. 
These changes were not observed in any of the pleural or pericardial membranes 


on the side of the remaining lung. 











Fig. 6.—Gelatin foam packing attached to mediastinal pleura of rat, overlying lymph 


node, seventy-two hours after pneumonectomy (X90). 
Fig. 7.—Gelatin foam packing from left hemithorax of rat, seventy-two hours after 


pneumonectomy (125). 
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In the series of animals whieh had received the gelatin foam = after 
pneumonectomy, marked cellular reactions developed in the mediastinal pleura 
where the gelatin mass had become intimately fused with it. Vascular capillaries 
extended from the pleura into the gelatin mass, and there was a marked 
proliferation and migration of fibroblasts into the gelatin. There were no 
cellular connections, however, between the gelatin mass and the parietocostal 
pleural membranes. The close connection of the gelatin mass to the mediastinal 
pleura of a rat seventy-two hours after operation in a region of adipose 
tissue which overhes a lymph node is shown in Fig. 6. A higher magnification 
(x125) of the same region (Fig. 7) shows the gelatin mass which apparently 
functions as a matrix for the extension of fibroblasts and eapillaries from the 
mediastinal pleura. The cellular elements at the interface are largely mononu- 


clear phagocytes and voung fibroblasts. 


COM MEN'E 


Pulmonary resection, without sure@ical collapse of the thoracie wall as 
in thoraecoplasty, produces a large sureical dead space, a condition whieh 
would not be encountered in the abdomen with its collapsible walls. The 
immediate and sustained reaction of the organism to pneumonectomy — is 
obliteration of this space by a combination of factors whieh include (1) 
the overdistention of the remaining lunge tissue, (2) the retraction of the 
parietes, and (3) the production of a fluid exudate. The later effeets of 
pneumonectomy in lower animals cannot be compared to those in man sinee the 
patulous mediastinum in the former permits a gradual and complete expansion 
of the remaining lunge which eventually fills the space. However, the early 
phenomenon of exudation is similar in both lower animals and man and appears 
presumably as a universal expression of irritation or a changed environment 
for the mammalian pleural membrane. 

Packing the pleural cavity after removal of the lung with an_ inert 
nondistensible material such as gelatin foam serves to restore the remaining 
parietal pleura to a more nearly normal pressure status. Under sueh conditions 
the effusion which normally oceurs after pneumonectomy is greatly inhibited 
but not completely suppressed and the cellular response in both pleural 
membranes as well as the exudate is but expressive of a mild inflammatory 
reaction. On the other hand, the cytologie change of the exudates and. the 
histologic change of the pleural membranes which ensues on pneumonectomy 
without gelatin foam packing indicate an extremely high degree of irritation 
in the pleura. These pleural reactions appear to be comparable to changes 
which accompany bacterial or other forms of inflammation. The exudate 
produced by pneumonectomy was invariable in its time of appearance and the 
chemical, microscopic, and @ross changes were always consistent and predictable. 
The closure of the thorax, followed by the regulation of the intrathoracic 
pressure to a constant level in pneumonectomized animals, has assured a set of 
regular conditions for the involved pleura, an adjustment which cannot be 
attained in clinical investigation owing to the varying ages and varying 
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pathologie states of the subjects. The pleural irritation which follows pneu- 
monectomy appears to be on a purely mechanical basis and is not modified by 
buffering capacity of tissue, the pH, lymphatic blocking, or concentration of 
electrolytes. These are variables which need to be considered when various 
irritants are placed in the pleural space after operation. 

The classic theory’ for the origin of a pleural effusion is not applicable 
to the effusion which follows pneumonectomy, for these older studies eliminate 
the role of the parietal pleura and consider only the visceral pleura of dead 
animals in vitro. We were unable to find either gross or microscopic evidence 
that the visceral pleura of the remaining lung had taken part in the production 
of these pleural effusions. Graham's use of the concept of a changing negative 
pressure around the visceral pleura serves to emphasize the common misconcep- 
tion that such a negative pressure is In some manner essential to the performance 
of respiration, in which act it becomes still more negative. In senile emphysema 
or in the newborn mammal the lunes completely fill the pleural space, are almost 
lacking in elastic tissue, and do not collapse to any extent when the thorax is 
opened. 

Small amounts of exudate were observed regularly when a simple pneumo- 
thorax was done and the evtologic picture of the resulting exudate resembled 
that found after pneumonectomy. The differences were only quantitative and 
were further expressed by the changes in total leucoevte level of the circulating 
blood. When the exudate was relatively large in amount, the large number of 
hlood leucoeytes whieh appeared in the exudate were coincident with a drop in 
total number of blood leucocytes. This relationship substantiates the earlier 
work of Lippmann and Pleseh’? who found no granulocytic cells in the exudates 
which formed from the irritated pleurae of animals whose circulating @ranu- 
loeytes had been destroved with thorium XN and indirectly shows the souree of 
these cells from the circulating blood. 

The granuloeytie infiltration into the pleura thus represents the early phase 
of the pleural reaction to pneumonectomy. This phase is soon followed by the 
appearance in the exudate of large numbers of mononuclear leucocytes. This 
sequence of neutrophilie polymorphonuclear leucocytes, followed by an infiltra- 
tion of mononuclear phagocytes, is the classic picture of the successful response 
to any inflammatory condition, be it bacterial or otherwise. These data do not 
sustain the views that either the microphage or the macrophage is the essential 
element in an inflammatory response but do establish the faet that the pleural 
response to injury is essentially similar to that observed in the reputedly 
more resistant peritoneum, The introduction of irritating substances into the 
pleural space has been shown to produce exudates whieh are large in volume 
but low in their cellular contents. The presence of inflammatory cells has been 
shown hy Passive transfer experiments to be essential for the destruction of 
bacteria and we have observed that exudates, low in cellular content, were 
invariably associated with an increased percentage of mortality and morbidity. 

The hypoproteinemia which follows anesthesia and any surgical trauma 
was marked after pneumonectomy. No doubt this was partly due to the faet 


that the supply of circulatine protein Was tapped in order to provide for the 
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cells and serum of the exudate accumulating in the pleural space. Such hypo- 


proteinemia has not been shown to be inconsistent with satisfactory healing 
in the otherwise healthy animal but it would seem rational to correct a too 
ereatly prolonged hypoproteinemia in the debilitated human being. The placing 
of isotonie solutions such as plasma, certain blood substitutes, or various drugs 
in the pleural space after pneumonectomy did not obviate the lower plasma 
protein levels. Furthermore, these solutions invariably contributed to a dilution 
of the cellular elements which are required to combat contamination and to 
facilitate the repair process. 

There was no depletion of the total number of erythroevtes or of the 
hemoglobin levels up to seventy-two hours after pneumonectomy, provided the 
animal was healthy and came to operation with a normal quota of these blood 
elements. At the later periods, however, we have observed significant deelines 
in these measurements, which persisted for as long as six months. 

Normal pleural fluid contains large numbers of cells whieh are reeognized 
as the totipotent components of the so-called reticeulo-endothelial system, the 
function of whieh is so largely related to reparative processes. This may 
presumably explain the known clinical and experimental facts which show 
conclusively that the intact pleural membranes without pneumothorax are 
capable of resisting heavy assaults. The high levels of leucoeyvtes whieh exist 
within these normal fluids place them far from the conventional category of a 
mere thin film of lymph which acts as a lubricant.” If we are to regard the 
total leucocyte level in the cireulating blood as an indication of the ability of 
the organism to combat or respond to an infection, then the enormous number 
of sueh cells within normal pleural fluid is certainly not without significance. 





Karlier studies’ on the peritoneal fluid of albino rats have shown that a 
leucocyte level is maintained there which compares very well with the large 
number of such cells found in the pleural fluids. Furthermore, studies on the 
differential distributions have shown that the cellular components within the 
two fluids have almost an exact ratio to one another. The total leucocyte levels 
in the peritoneal and pleural fluids of the various species appear to be quite 
parallel to the known natural resistance which these common laboratory animals 
have attained. The rat is notoriously resistant to an infection of the thorax or 
abdomen and its almost complete resistance to the tubercle bacillus®’ is a most 
arresting fact when we compare the leucoevte count of its pleural fluid with 
that of the more susceptible dog. 

The consistent character of the postpneumonectomie exudates, under the 
controlled conditions of the experimental procedures, was correlated with the 
histologic responses in the various pleural regions. The left diaphragmatic 
and the lower costal pleurae were found to be irritated in a manner similar 
to the parietal pleura, until such time as the effusion developed and apparently 





protected these structures from the irritating influences of the oscillating pres- 
sures incited by the respirations of the remaining Inng. 

The most marked and progressive changes were observed in the mediastinal 
pleura. In each animal in which the inert packing of gelatin foam had been 
inserted in the pleural space for more than forty-eight hours there was a 
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definite fibrinous attachment of the mass to the mediastinal pleura. This at- 
tachment was not observed on the costal or diaphragmatic surfaces until much 
later. At forty-eight hours, the fibrin content of the exudate, as seen in smears, 
had definitely increased, although quantitative estimations of fibrin were not 
attempted. The gelatin mass apparently acted as a matrix, for the capillaries 
and the fibroblasts extended into it from the adjacent mediastinum after eight 
days. Clotted fibrin was detected histologically in the interstices of the gelatin 
foam. A dense layer of clotted fibrin accumulated along the costal pleura 
forty-eight hours after pneumonectomy. Fibroblasts and capillaries extended 
eventually into the gelatin mass but this action was far less marked than from 
the mediastinum and the firm fibrous attachment of the gelatin to the costal 
pleura did not occur until much later. 

Experimental observations indieate that the mediastinum is the site at 
whieh exudates largely appear and are removed from the pleural space. In 
this sense, therefore, the mediastinum serves the pleural space much as. the 


omentum serves the peritoneal space. 
CONCLUSIONS 
The following conclusions have been reached in this study : 


1. Small amounts of pleural fluid may be obtained from the pleural spaces 
of laboratory animals. Cytologically, this fluid is rich in mononuclear leucoeytes 
and the concentration of these cells appears to bear some definite relationship 
to the natural resistance known to occur in certain species. 

2. A pleural effusion invariably occurs after pneumonectomy. This effusion 
is the apparent result of an irritation of the diaphragmatic, mediastinal, and 
costal pleural membranes, incited by the changes in pressure exerted by the 
respiratory movements. 

3. The evtologie patterns of these pleural exudates are definite and re- 
semble those whieh obtain in any inflammatory reaction. The initial response 
is an infiltration of polymorphonuclear leucocytes in such tremendous numbers 
as to induce a simultaneous leucopenia and to indicate cell origin from blood 
stream reserves. The secondary response includes the infiltration of mononu- 
clear phagocytes derived largely from adjacent tissues but partly also from the 
blood lymphocytes. 

4. The dilution of effusions with either plasma, blood substitutes, or 
irritating drug solutions is accompanied by increased morbidity and mortality 
rates in these experimental animals. Moderate concentrations of penicillin 
and streptomyein in the pleural spaces do not disturb the cell content. of 
exudates or unfavorably affect the mortality rate. 

5. The amount of the pleural effusion after pneumonectomy may be greatly 
reduced by the elimination of the so-called dead space with an inert packing of 
eelatin foam. 

6. The mediastinal pleura is comparable in certain functions to the greater 
omentum of the peritoneum. 

7. An early postoperative decrease of erythrocytes and hemoglobin is due 


to loss of blood at operation and not to loss of pulmonary tissue per se. 
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8. The inflammatory response of the pleura is comparable to that of the 


peritoneum when this protective mechanism is not grossly disturbed. 


10, 


Ate 
12 
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THE EFFECT OF STREPTOMYCIN, LOCAL AND SYSTEMIC, 
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INCE the time of Hippocrates surgeons have tried to reduce mortality and 

improve the healing of contaminated and infected wounds by the local ap 
plication of a wide variety of substances. Reeoenition that most agents which 
kill bacteria also injure tissues finally led, in the 1920’s and 1930°s, to the virtual 
abandonment of wound antisepties. Interest in loeal wound applications revived 
with the discovery of the sulfonamides, Beine stronels hacteriostatie with slight, 
if any, toxic effect on tissues, much was expected of them; and at the begining 
of World War TT enthusiasm for the local use of sulfonamides was great. In 
earefully controlled studies of civilian wounds,' however, and in the extensive 
experience of military surgeons, sulfonamides applied locally were found to con 
tribute little to the problem of wound infection. Near the end of the war their 
use was discontinued by the United States Army. The ineffectiveness of sul 
fonamides used loeally is probably due to inhibition of their action by blood, 
pus, and tissue autolvsates and to the relative resistance to their action of com- 
mon wound contaminants, particularly the staphylococcus and gram-negative 
bacilli.’ 

The local use of penicillin in wound management has also been disappoint 
ing because of its narrow range of antibacterial activity, its transient effect, 
destruction of its activity by changes in pH, and inactivation by the products of 
many baeteria commonly found in wounds.* Although effective at times when 
repeatedly instilled in joint and pleural cavities containing susceptible organ 
isms, local application to open and sutured wounds has been of doubtful value. 

Streptomyvein, with fewer limitations than the sulfonamides and penicillin, 
appears, in theory at least, to be a more suitable agent for application to wounds. 
It has a wide antibacterial range, being effective against both @ram-positive and 
eram-negative organisms and against many organisms which are resistant to the 
sulfonamides and to penicillin. It acts rapidly in the presence of blood and pus 
and is relatively nontoxic to tissues. Streptomycin has been used in conjunction 
with Sulfamylon in the loeal treatment of experimental and clinical wounds by 
Howes,* * who believes that Sulfamylon may be more effective than streptomycin 
hecause of a wider antibacterial range and a greater resistanee to changes in pl! 
There have been no reports, to our knowledge, of the local use of streptomyein 
alone under controlled conditions. 

In the experiments herein reported, sutured wounds produced in a stand 
ardized manner have been inoculated with a standard dose of gram-positive and 


gram-negative organisms, a method resulting in 100 per cent wound infection 
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and 53 per cent mortality in control animals. The effieaey of streptomycin in 
controlling the infection has been investigated by (1) systemie (intramuscular 
administration of streptomycin after inoculation with the organisms, (2) local 
application of streptomycin at the time of inoculation with the organisms, and 
(3) loeal application of streptomycin eight hours after inoculation with the 


oreanisnis. 


EXPERIMENTAL METHOD 


The Wound.—Wounds in dogs are notably resistant to infection, and a 
survey of the literature did not disclose a reliable experimental method of pro- 
ducing wound infection. The method of William White,* simulating traumatic 
wounds which heeor ce infected in human hemes, has proved effective. 

Operation.—The. hair on the dog’s baek was clipped and shaved from the 
inferior angle of the scapula to just below the iliae erest, and the dog was anes- 
thetized with intravenous sodium pentobarbital.t After preparation of the skin 
with iodine and aleohol, an incision 6.0 em. lone was made 2.0 em. lateral to the 
spinous processes, beginning just below the last right rib. The muscle fascia 
was incised, and the incision was carried down into the underlying musele to a 
depth of 1.0 em. Silk Heatures were used for hemostasis. Six large Kocher 
clamps, Tl inches in length, were applied to the muscle on one side of the 
wound, taking bites at least 0.5 em. deep, and three of these were ligated with 
silk. The three remaining Kocher clamps were removed after two minutes. 
The same procedure Was repeated on the muscle on the other side of the wound 
and on the subcutaneous tissue on both sides of the wound. One cubie centi- 
meter of the broth eulture of organisms was then introdueed into the wound 


with a pipette, care being taken to prevent leakage, and the wound was closed. 





Five interrupted silk sutures were placed in the muscle and tascia and _ five 
vertical mattress sutures in the skin, all sutures being tied as tightly as possible 
without breaking the No. 00 silk. The wounds were covered with sterile @auze 
dressings secured with 2 inch adhesive strips wound completely around. the 
do2’s hody. 

The Organisms.—In order to produce wound infections similar to those in 
human beings, recent reports concerning the bacteriologic flora of infeeted 
wounds were studied.-'! The commonest wound pathogens appear to be the 
staphylococcus, streptococcus, and the colon bacillus, and these were chosen. 
Equal amounts of twenty-four broth cultures of Staphylococcus aurcus, Strep- 
tococcus hemolyticus, and Escherichia coli were mixed in a test tube, and 1.0 ce. 


of the mixture was transferred to each wound with a pipette, as deseribed. Each 





cubic centimeter of the mixture contained approximately 45,000,000 staphylo- 
cocel, 23,000,000 streptococei, and 425,000,000 colon bacilli. The streptomyein 


sensitivity of the organisms was Staph. aureus, 13.0 units per cubie centimeter, 


Str. hemolyticus, O.B3 unit per cubie centimeter, and Esch. coli, 1.0 unit per 
cubic centimeter. 


*Formerly associated with the Harrison Department of Surgical Research. U'npub- 
lished data. 

‘Veterinary nembutal (pentobarbital Na), Abbott Laboratories, Chicago, TL, each cubie 
centimeter of this preparation contains 1.0 gr. of nembutal: the dosage used was 0.4. Ge. 
per kilogram. 
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Streptomycin. —For local application to the wounds an ointment base was 
used as a vehicle, the composition of the base being earbowax (100 Gm.) and 
polvethvlene @lyvcol (125 ¢.¢.).* Streptomyein was added to make a concentra- 
tion of 5,000 units per cubic centimeter. Ten cubie centimeters of the ointment, 
containing 50,000 units of streptomycin, were apphed to each wound with a 
spatula, special care being taken to prevent leakage of the broth culture and 
ointment. 

In the animals treated systemically, 25,000 units of streptomycin per kilo- 
eram were injected intramuscularly every six hours for six days. 

Erperiments—Four groups of animals were studied as follows. 

Group A—Controls. The wounds were inoculated with the organisms and 
closed. No streptomycin was used (twenty-two animals). 

Group B—The wounds were inoculated with the organisms and closed. No 
local streptomyein was used. Beginning two hours after the operation, strepto- 
inven, 25,000 units per kilogram, was injected intramuscularly every six hours 
for six days (nine animals) 

Group C—Streptomyein, 50,000 units in the ointment base, was applied to 
the inoculated wounds before closure twenty animals ) 

Group D—The inoculated wounds were loosely closed to prevent leakage of 
the broth culture, and sterile dressings were applied. Eight hours later the 
wounds were reopened. Streptomyein, 50,000 units in the ointment base, was 
applied, and the wounds were closed with tight sutures, as in the other groups 

ten animals) 

The wounds were dressed and inspected every three days. On the sixth 
postoperative day blood cultures were taken, skin sutures were removed, and if 
there was any drainage, wound cultures were taken. Toxicity was noted. 

Animals whieh died were autopsied. There was seldom any question 
whether death was due to anesthesia, distemper, or wound infection with sep- 


ticemia. In case of doubt death was aseribed to wound infection. 


RESULTS 

The results of the experiments are summarized in Table I.) Animals which 
died as the result of anesthesia or distemper are not included in this analysis. 
In Table If the blood eultures and wound cultures are tabulated. 

In Group A, the controls, all of the wounds became infected and had posi- 
tive cultures. In only two could the infection be considered mild, while in the 
others there were remarkably virulent undermining wound infections with 
extensive necrosis of the skin and subcutaneous tissue in most instances. In 
those whieh lived, complete healine did not oeeur for several weeks. Most of 
the animals were profoundly toxic, showing little interest in their surroundings 
or in food. Thirty-eight per cent had positive blood cultures. In five death was 
clearly due to anesthesia or to distemper, and in nine (58 per eent) of the re- 
maining animals death was attributable to infeetion, 


*The possible antibacterial effect of the ointment base per se was determined by the 
local application of the base without streptomycin to inoculated wounds in five dogs. The 
legree of infection and the clinical course in these animals were similar to the controls. 
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slight drainage on the tenth postoperative day, but healing was complete by the 
fourteenth day. Streptomycin blood levels in four of the animals six hours 
after an intramuscular injection of streptomyein were 4.0, 4.0, 3.0, and 2.0 units, 
respectively, 

In Group © local application of 50,000 units of streptomyein in the oint- 
ment base at the time of inoculation with the organisms modified the infeetion 
to about the same degree as intramuscular administration in Group B. Most of 
the animals appeared unaffected by the organisms, and in all but two the wounds 
were healed on the tenth postoperative day. Two had positive blood cultures, 
and one, which died, had a severe wound infection with marked toxicity and skin 
necrosis. In several the wounds were fluctuant without signs of inflammation 
on the sixth postoperative day; and when the sutures were removed, the oint- 
ment was extruded. Coaptation of the wound surfaces following extrusion of 
the ointment resulted in rapid healing. In only two were the weund cultures 
positive. 

In Group D loeal appheation of the streptomycin at a second operation, 
eight hours atter inoculation of the wounds with the organisms, did not appear 
to be less effective than simultaneous application in Group ©. The two 2TrOUps 
are not large enough for statistical comparison. When the wounds were re- 
opened, the tissues had lost their normal glistening appearance and were slightly 
edematous. One animal had a severe wound infection with a positive blood 
culture and died. Extrusion of the ointment when the sutures were removed 
was also noted in this group. In only two was there a positive wound culture, 


however, and all but two of the wounds were healed on the tenth postoperative day. 


COMMENT 


These experiments were designed to test the effect of streptomyein on con- 
taminated, sutured wounds and to compare the effectiveness of local and systemic 
administration of streptomycin in preventing virulent wound infection, Al- 
though the number of animals studitd is not large, streptomycin appeared effee- 
tive in controlling both local and invasive infection. 

A significant modification of the virulent infection of control animals by 
the prophylactic svstemic administration of streptomycin was expected since the 
organisms were streptomycin-sensitive. A single loeal appleation of 50,000 
units of streptomycin in an ointment base appeared to be as effective as inter- 
mittent intramuscular administration for six days. This was true both when the 
streptomycin was applied locally at the time of inoculation with the organisms 
and when applied eight hours later after multiplication and invasion of the bae- 
teria had begun. 

A single local application of streptomycin in these experiments apparently 
inhibited the streptomycin-sensitive organisms for a sufficient period of time to 
prevent serious infection in most instances, and this occurred in the presence of 
necrotie tissue. The different groups of animals studied are not large enough 
for statistical comparison. 

The occurrence of streptomycin-resistant organisms in many human trau- 
matie wounds would be expected to limit the e¢linical effectiveness of strepto- 
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myvein in the ointment base used in these experiments. In addition, the oimtment 
hase is not ideal since it causes separation of the wound edges and acts, to some 
extent, as a foreign body. 

These experiments appear to support the concept that a sinele local appli- 
cation of an agent which is nontoxic, relatively stable, active in the presence of 
necrotic tissue, and has a sufficiently wide antibacterial range will aid in pre- 
venting infection in contaminated wounds. An ideal agent has not vet been 
discovered. Although superior to the sulfonamides and penicillin, streptomycin 
is probably limited chiefly by its incomplete antibacterial range and the lack of 
an entirely satisfactory method of keeping it in contact with bacteria within the 


wound fora lone enough period of time. 


CONCLUSIONS 


1. In controlled in vivo experiments in dogs the effectiveness of strepto- 
mycin, systemie and local, in preventing mixed wound infections has been 
studied. 

Using a standardized method of producing virulent, mixed infections in 


sutured wound in dogs, prophylactic systemic (intramuscular) administration 
of streptomycin was effective in controlling the infection, as evidenced by a re- 
duction in mortality, toxicity, and septicemia (positive blood culture) and the 
elimination of severe wound infections. 

3. A single local application of 50,000 units of streptomycin in an ointment 
hbase at the time of inoculation of the wound with organisms or eight hours 
later appeared to be as effective in controlling the infection as the systemic 
administration of streptomyein. 

REFERENCES 


1. Meleney, F. L., and Whipple, A. O.: Statistical Analysis of the Study of the Prevention 
of Infection in Soft Part Wounds, Compound Fractures, and Burns With Special 
Reference to Sulfonamides, Surg., Gynec. & Obst. 80: 265, 1945. 

» Lockwood, J. S.: Chemotherapy in Surgical Infections—Chapter in) Christopher’s 
Textbook of Surgery, Ed, 4, Philadelphia’ 1945, W. B. Saunders Company. 

Howes, E. L.: Prevention of Wound Infection by the Injection of Nontoxie Antibae 
terial Substances, Ann. Surg. 124: 26S, 1946. 

t+. Howes, E. L.: Local Chemotherapy of Wounds. Tissue Toxicity of Certain Antibae 
terial Substances, Surg., Gynec. & Obst. 83: 1, 1946. 

5. Altemeier, W. A.: Bacteriology of Traumatic Wounds, J. A. M. A, 124: 413, 1944. 

6. Altemeier, W. A., and Gibbs, E. W.: Bacterial Flora of Fresh Accidental Wounds, 
Surg., Gynec. & Obst. 78: 164, 1944. 

7. Ackman, D., and Smith, F.: Bacteriological and Clinical Observations on Loeal Treat 
ment of Infections and Fresh Trauma With Penicillin Cream, Canad. M, A, J. 51: 
$95, 1944. 

8. Miles, A. A.: Epidemiology of Wound Infection, Laneet 1: S09, 1944. 

9, Pulvertaft, R. J. V.: Bacteriology of War Wounds, Lancet 2: 1, 1943. 

10. Pulaski, E. J., Meleney, F. L., and Spaeth, W. L. C.: Bacterial Flora of Acute Trau 
matic Wounds, Surg., Gynec. & Obst. 72: 982, 1941. 

11. De Waal, H. L.: Wound Infection. A Preliminary Note on a Combined Clinieal and 


Jacteriological Investigation of 70S Wounds, Edinburgh M. .J. 50: 577, 1943. 























A METHOD FOR PUNCTURING BLOOD VESSELS, LOCATED AND 
EXPOSED BY INCISION 


HeinricH LAMM, M.D... La Ferra, TEXAS 


| NEFUSIONS or transfusions may become difficult and pressing problems when 
veins «can be neither seen nor felt because of obesity or general circulatory 
collapse. A recently described method of infusine into the femoral vessels 
which uses the pulse of the femoral artery as a guide (Shaffer') can be used only 
if this pulse can be felt; In an obese patient, or in a patient in circulatory 
collapse, this pulse often is impalpable. In sueh an emergency but two ways 
remain: bone marrow infusion or infusion into a vessel located by surgical 
exposure: ‘cutting down on the vein.” 

If surgical exposure is chosen, one may either transect the vessel and insert 
a cannula, rigid or semirigid, or an infusion catheter of soft rubber (lLamm®*), 
or one may chose needle puncture. Either method has its advantages and dis 
advantages. Cannulation permits fluid administration over a comparatively 
long time, while needle administration usually is limited to hours. On the other 
hand, cannulation invariably leads to the eventual destruction of the vessel 
used, while needle administration usually preserves its patency. Cannulation 
is often technically difficult, while needle puneture should be easy, especially 
with the method to be deseribed. 

The principle of any good needle puncture of a vessel is that the angle 
hetween needle axis and vessel axis must be very acute. 

An approach at a right anele between needle and vessel involves the fol 
lowing pitfalls: (1) The needle may push the vessel away rather than enter it. 


2) If it does penetrate one wall of the vessel, it very easily may also penetrate 


{ 
the other wall. (8) The bevel may be longer than the inner diameter of the 
vessel and thus may He only partly within its lumen. (4) Shghtest movements 
of patient or operator may dislodge the needle. All of these dangers are reduced 
toa minimum if the needle approaches the vessel ata very acute angle. 

If the incision exposing the vessel were parallel to it, the desirable ** very 
acute angle approach’? would be easy. Usually, however, one cannot use an 
incision parallel to the vessel, as one does not know its exact location, especially 
in just those cases where the need is most urgent, that is, when the patient is 
in collapse or is obese. In these patients, where veins can be neither seen nor 
felt, one will use an incision transverse to the course of the vessel (of which one 
has usually a good idea, although the vessel’s exact location is not known). 
If one tries to puncture a vessel through such an incision, it will be approached 
at almost a right angle, especially if it lies deep, as in the obese patient. All 
the pitfalls enumerated here will be risked, that is, lateral displacement, 
transfixion, sticking-out of part of bevel, and easy dislodging. 
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The advantage of the transverse incision, that is the ease with which it per- 
mits one to locate a vessel, can however be combined with the advantages of 
the **very acute angle approach.” 

A short segment of the vessel is exposed ly transverse skin incision and 
blunt dissection of the subcutaneous fat. The infusion needle is then inserted 
through the skin a certain distance away from the incision (about three or four 
times the thickness of all tissue overlving the vessel), just over the presumed 
course of the vessel, such skin puncture being distal from the incision in punectur- 
ing a vein, and proximal when injecting into an artery. Then the needle point 
is advanced subcutaneously toward the exposed segment of the vessel, until it 
appears just over it in the depth of the wound. The vessel is punctured under 
the guidance of the eye, advancing the needle until all of its bevel rests well 


within the lumen. 


Wound 
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This method has been found useful in infusions and transfusions. It may 
also serve well in injecting into arteries, for example, in arteriography and in 


therapeutie arterial injections, as of penicillin solutions. 





SUMMARY 


Puncture of a vessel located and exposed by an incision transverse to its 


course can be done reliably and easily by approaching it with a needle which 
punctures the skin away from the incision and whose point travels subcutane- 
ously until it appears in the depth of wound over the bared vessel where it 


punctures it at a very acute angle and under the guidance of the eve. 
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SOME TECHNICAL CONSIDERATIONS INO THE ARTERIOGRAPHIC 


EXAMINATION OF THE LOWER EXTREMITY 


R. GLENN SMITH, M.D., AND DARRELL A. CAMPBELL, M.D., ELOISE, MIcH. 


(From the Department of Surgery, Wayne Countu. General Hospital and Infirmary) 


HE arteriographic examination of the lower extremity in various peripheral 

vascular states is an important addition to other tests now emploved.'® The 
method is not new, havine been performed first upon an amputated extremity 
eleven weeks after the discovery of the roentgen ray.” Since that time it has 
undergone investigation intermittently? > but has never become a popular 
method of examination. This unpopularity has not been due to the paucity of 
information obtained, but rather to the cumbersome and difficult methods by 
which the procedure was accomplished. For this study a simple and uncompli- 
cated method was devised. It is the purpose of this report to summarize the more 
Important technical aspects of this procedure which have been gained in our 


series of over 100 arteriograms. 
CONTRAST MEDIA 


Since this method of examination was used for the first time in living sub- 
jects by Sicard and Forester, Berberich and Hiesch, and Barney and Brooks in 
1923 and 1924,° many radiopaque agents have been utilized for intra-arterial 
injection.’ ° Most of these substances have fallen into disuse, however, because 
of undesirable side effects.” 1° Pain, for example, has been severe enough with 
i 


some agents to require a general or spinal anesthesia.*** Others have necessi- 


tated surgical exposure of the artery to avoid extravascular deposition of the 
drug whieh otherwise would have resulted in extensive tissue destruction.* 4 
Diodrast* and thorotrast® are among those which have survived a long period 
of trial, For our purpose Diodrast seemed to possess fewer disadvantages and 
Was used in all cases in concentrations of 35, 50, or 70 per cent. Robb and 
Steinbere!’ and others’? °° have studied extensively the occurrence of sys- 
temic reactions with the intravenous and intra-arterial administration of 


this substance. All precautionary measures advocated!’ '* to determine unusual 


sensitivity were done in our series, and no reactions were noted. 


GENERAL CONSIDERATIONS IN THE SUCCESSFUL ACCOMPLISHMENT OF A 
SATISFACTORY ARTERIOGRA M 


If this method of examination is to be superior to other tests now em- 
ploved for the purpose of evaluating various tvpes of peripheral] vascular 
states, it must (1) reveal certain facts relative to the extent, type, and location 
of pathologie lesions, and (2) be easy to perform. The interpretation and 
classification of arteriograms are contained in another report.'’ In the perftorm- 
ance of this method of examination, certain explanatory features should be 
enumerated, 
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1. Primarily the object of the method is to visualize the functioning lumen 
of the arterial system of the lower extremity. Small collaterals entering the 
lower extremity cannot serve as sources of entry for the Injection of radio- 
paque substances, thus, the first requirement is a patent major artery at a 
point where it enters the extremity. If this requirement is not present, the ex- 
amination encompasses more than an extremity and as a result becomes more 
complicated. | 

2. Arterial disease clinically present in the distal portion of the extremity 
frequently is a result of pathologic states In the proximal portion of the arterial 
tree" For this reason, the radiopaque material must be injected at the 
most proximal part of the extremity and the entire arterial system be included 
in the examination. 

3. The contrast media employed must be in sufficient concentration in the 
lumen of the artery to give eood visualization on a roentgen film.  Haszler? 
gave 5 per cent as the minimal intraluminal concentration of thorotrast for 
this purpose and found comparable results with iodine compounds. To obtain 
this concentration, it is important to use a needle of adequate size and equip- 
ment capable of rapid injection of the necessary calculated amount. 

t. The mean velocity of the flow of blood in the normal femoral artery has 
been estimated to be 22 em. per second?! Blood flowing at this rate through 
the artery will sweep the contrast media away before adequate visualization of 
the artery is obtained unless it is retarded.’ In eases with occlusion of major 
branches, this rate will be considerably slowed, but to be sure that the velocity 
In all cases will be decreased it is necessaryv To occlude the femoral artery while 
Injecting the opaque media until the film is exposed. This is best accomplished 
by digital compression of the femoral artery just above the site of injection, 

». The rate of diffusion of contrast media in arterial branches of equal size 
is markedly different if one is partially or completely occluded.’ Thus, an 
open branch may have sufficient media for a good shadow lone before the oc- 
cluded branch. Such evidence recorded on a film could be interpreted as oeclu- 
sion at the bifurcation. To avoid such inaccuracies, two complete roentgeno- 
erams with a short period of time interposed are required at each examination. 
The need for at least two serial films is further demonstrated in cases with 
segmental occlusion of major vessels. Blood (and contrast media) can only 
fill major vessels below such an occlusion by traversing smaller collaterals, which 
assist In slowing the rate of flow. In some cases, depending upon the extent 
of the seemental occlusion and the site of entrance of the filling collaterals, 
the flow in the major artery below the occlusion may actually be retrograde. 
Thus, the contrast media may be considerably delayed in reaching the distal 
portions of the lee. 

6. To avoid pain at the site of Injection and motion of the extremity dur- 
Ing exposure, it Is necessary to anesthetize the skin and arterial wall with pro- 
caine hvdrochloride.' 

7. The introduction of the needle through the skin and into the lumen of 


the femoral artery requires little explanation. No special ability is required, the 
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puncture being made under the direction of the palpating finger of the oppo- 
site hand, which is guided by the arterial pulsation. 

8. Tf this method of examination were to be employed in many patients 
and conducted ly a limited humber ot eCXAMINELS, the question of overexposure 
should) be considered. For the occasional examiner this would be of little 
significance. But if this factor was felt to constitute a real danger, the needle 
should be connected to the syringe by appropriate rubber tubing and the ex- 
aminer should remain outside the field durine exposure. 

Nee eee 
A : | \ 
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c MATTRESS 
CASETTE CHANGER 

Fig. 1.—The patient in position for arteriography, lying on a mattress on the floor 
beneath the roentgen-ray tube. The involved extremity is in place on the specially designed 
cassette tunnel (Fig. 2). The position on the floor is necessary to obtain exposures at six 
feet with the ordinary radiographic equipment in which the tube cannot be raised six feet 
above the table. ‘Exposures of this distance are needed to visualize the entire irterial tree 


of the lower extremity with one injection. 


9. In order to change the cassettes as bapidly as desired and when desired 


without disturbing the position of the extremity, or the position of the needle 





in the artery, a cassette tunnel (Fig. 2) has been specially constructed. To 
expose the arterial system of the entire lower extremity, the patient is placed 


on a mattress on the floor at a distance of six feet from the tube (Fie. 1) 
TECHNIQUE 


The patient is placed on the mattress and cassette tunnel (Fig. 1) with 


the cassettes in the proper position in the tunnel (Fig. 2). The area below the 
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Inguinal ligament is prepared with suitable antiseptic and the artery palpated. 
The site of Injection is anesthetized with 2 per cent procaine hydrochloride, in- 
filtrating along both sides and above the artery. Thirty cubic centimeters of 35 
per cent Diodrast are aspirated into a 30 ¢.e. Luer Lok syringe and this is con- 
nected to a lone 18 gauge short-beveled needle. The needle with syringe at- 
tached is inserted into the artery under the direction of the palpating finger 
of the opposite hand. The fingers of the opposite hand are kept in position 
to occlude the artery above the site of Injection, which is made about 1 em. 
below the inguinal ligament. The artery is compressed against the pubic ramus 
and the Diodrast injected as rapidly as possible. When 25 ¢.¢. have been in- 
jected, the first exposure is made. The tray of the cassette tunnel is pushed to 
position of second exposure (Fig. 2. 2), and the digital pressure on the artery 
released for four seconds, meanwhile injecting the remaining 5 ¢.c. of the solu- 
tion. At the completion of the injection the seeond exposure is made. The 
exposures are made at a distance of six feet, using 68 kv. and 300 Ma. for 1/20 
second. 

At the completion of the procedure the patient may become flushed and 
warm and should be forewarned.'’ | Momentary pain in the lee during the in- 


jection has oceurred in some patients. 
SUMMARY 


1. Some important features in the successful performance of arteriography 
of the lower extremity have been 1 viewed. 


2. The technique of the method is described. 


3. The details of the construction of a simple, inexpensive, but. efficient 
cassette tunnel for the rapid changing of cassettes during the precedure is 
presented. 
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THE VALUE DERIVED FROM UTILIZING THE COMPONENT PARTS 
OF THE TRANSVERSALIS FASCIA AND COOPER'S LIGAMENT 
IN THE REPAIR OF LARGE INDIRECT AND 
DIRECT INGUINAL THERNTA 


A GrRouP OF CASES 


Dan CC. Donaup, M.D., BirMincgHam, ALA. 


(From the Department of Surgery, Medical College of Alabama, and the Baptist Hospital) 


RIOR to 1939 in all cases of repair of inguinal hernia T emploved the Bassini 

operation or one of its modifications, in which the various deep lavers of the 
inguinal space were sutured to the inguinal ligament. Reeurrences resulted at 
a rate of 5 to 10 per cent in oblique hernia and a higher percentage in direct 
hernia. The majority of the reeurrent cases were within the first year following 
operation. Seventy-five per cent recurred as direct hernias superior to the 
pubic tubercle and posterior to the external abdominal ring. The remainder 
recurred as indirect hernias, doubtless due to failure to remove the hernial sae 
or to inadequate closure of the internal abdominal ring. 

Kight vears ago in some cases of large indirect, direct, and recurrent hernias 
[ began to utilize the component parts of the transversalis fascia, aponeurosis 
of the transversus abdominis muscle, and Cooper’s ligament. For the last five 
Years this tvpe ot operation has been emploved exclusively in such cases, For 
the small hernia as seen in children, or in cases where the internal abdominal 
ring is not markedly dilated and the transversalis fascia is not impaired, the 
removal and closure of the hermal sae and closure of the rine are all that are 
required, 

This study is based on 116 operations for large oblique, recurrent, and 
direct. inguinal hernias. There were 9S patients, 18 of whom had bilateral 
hernias. A questionnaire was sent recently to each of the patients, asking if 
there had been any recurrence of hernia, and there were replies from all except 
3, whose questionnaires were returned as unclaimed. In the answered ques- 
tionnaires, without exception, the patients stated that there had been no reeur- 
renee. In only 2 eases was there infection following operation. After the 
infection cleared up there was no interference with or weakness of the inguinal 
support. 

Ninety-one patients in the series were males and 7 females. There were 12 
in the age group up to 19 vears; 17 between 20 and 29 vears; 16 between 30 
and 39 vears; 24 from 40 to 49 vears; 14 between 50 and 59 vears; 11 from 60 
to 69 vears; 2 in the group 70 to 79 vears, and 2 patients in the ninth deeade 
of life, both aged 81 vears. The voungest patient was a boy of 12 years. The 
ereatest percentage of cases (24.4 per cent) occurred in patients between the 
ages of 40 and 49, due to the fact, we believe, that this is the period of life when 
relatively strenuous activity is most likely to precipitate a break or giving way 
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of the supportive inguinal tissues where there is a congenital weakness of the 
transversalis fascia, 

Forty-nine cases involved the right side only; 31 the left side only; and 
IS, or 18.5 per cent, were bilateral, Seventy-four of the hernias, or 63.8 per 
eent, were oblique, and 42, or 36.2. per cent, were direct. There were four 


strangulated hernias. Five of the patients had had recurrences prior to this 
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Fig. 1.—Superficial layer of the deep fascial structures of the inguinal region. Skin, super- 
ficial fascia, and superficial vessels have been removed. 


time. The average size of the hernial cleft was 7.8 by 6.7 em. The largest 
cleft was 18.2 by 10.1 em. The average length of time in bed was ten to twelve 
days, as compared with eighteen to twenty-one days in the Bassini operation. 
The average length of time before return to work (hard labor) was four to six 
weeks. Lighter duties were allowed at the end of three weeks. 


LIN TORICAL 


In recent vears there has been a growing realization amone surgeons of 


the need for fuller knowledge of the anatomy of the transversalis fascia, Cooper’s 
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ligament, and the internal abdominal ring in the repair of hernia. This real- 
ization has been widely reflected in the literature. 

The surgieal utilization of the transversalis fascia and attached structures, 
including the transversus abdominis &pONeUurosis, together with Cooper's liga- 
ment, in hernial repair is, however, no longer new. In 1914 Testut and Jacob" 
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Fig. 2.—Intermediate musculofascial and nerve structures of the inguinal region, 


described in detail the component parts of the transversalis fascia and Cooper's 
ligament. In 1938 Anson and MeVay? found, after a study of 125 cadavers, 
that the aponeurotic¢ portion of the transversus abdominis muscle showed a 
marked variation in its position in the inguinal region. In only 3 per cent did 
the muscular portion extend to the level of the spermatic cord. In 62 per cent 
it terminated in the superior half of the inguinal region, and in 7 per cent it 
was not inguinal at all. In approximately 19 per cent the layer was almost as 
aponeurotic as the external oblique in the same subject, the muscle fibers term1- 
nating at or near the interspinous line. Medially also there was considerable 
variation in the extent of the muscular part of the layer. In only about one- 
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half the cases did the muscle fibers form the lateral two-thirds of the stratum 
in the inguinohypogastrie area and the aponeurosis the medial one-third, as is 
consistently the arrangement for the internal oblique. Subsequently (1942 
MeVay and Anson" pointed to the error in the Bassini operation of approxi- 


mating the transversalis fascia to Boupart’s ligament. 
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Fig, 3.—The transversalis fascia in the inguinal region. The relationship of the 
iliopubic tract, transversalis fascia, and the femoral sheath is shown. The inguinal liga- 
ment and fascia lata have been cut and reflected. The transected muscular portions of the 
internal oblique and transversus abdominis muscles are reflected to show the lateral portion 
of the transversalis fascia as it is continuous with the femoral sheath below. The separation 
of the conjoined tendon into its component parts (the transversus abdominis and internal 
oblique muscles ) is shown. Henle’s ligament is an inferior lateral expansion of the envelop- 
ing fascia and tendon of the rectus muscle, blending and continuous with the iliopubie tract 


and femoral sheath. 


Surgically, Lotheissen in 1898 employed Cooper's ligament and the pectinea! 
fascia in the cure of femoral hernia. Not until 1922, when Wise’ furnished 
the germ for the idea, was the regular Bassini stitch carried very deep on 
through the inguinal ligament, so as to inelude a portion of the peetineal fascia. 
On the basis of this idea the following men approximated the lower end of the 
inguinal falx to the iliopectineal fascia and Cooper’s ligament to obliterate the 
critical angle above the pubie bone: Andrews! (1924), Babeock® (1927), Diek- 
son’ (1936), and during the last decade, MeVay and Anson! (1942), Neuhof!” 
(1941), Harkins and associates’ (1942), and most recently, Clark and Hashi- 
moto* (1946). 
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In the more common types of inguinal herniorrhaphy such as advoeated by 
Bassini, the medial portion of the transversalis fascia, commonly known as 
Hesselbach’s ligament, and variously the transversus abdominis aponeurosis and 
the internal oblique muscle are sutured to the inguinal ligament, makine a 
poor substitute for their normal insertion. The inguinal ligament is not the 
insertion of the transversalis fascia, transversus abdominis muscle, and the 














ILIOPSOAS FASCIA 


MusculLaR LACUNA 


INGUINAL LIGAMENT 


ILIOPECTINEAL 
LIGAMENT 
VASCULAR LACUNA 
ILIOPECTINEAL 
EMINENCE 


Coopen’s LG 


LACUNAR LIG 


hk 
Fig. 4.—This diagram shows the location of Cooper's ligament, attached to the pubic 

bone inferiorly and to the iliopectineal eminence posteriorly, and its relationship to the = in- 

guinal and lacunar ligaments. The weak support of the inguinal ligament is apparent. 


internal oblique muscle. Its relationship to these structures is merely one of 
proximity. Anatomically the inguinal ligament is weak in the low inguinal 
region. The only support it receives is from its insertion to the pubie bone 
medially, the anterior superior iliac spine laterally, and its attachment below 
to the faseia lata (Fig. 4+). Surgically the inguinal ligament does not provide 
a suitable substitute for the insertion of these structures (the transversalis 
fascia, transversus abdominis, and internal oblique muscles), because it is com- 
posed of fibrous tissue. In the repair of large indirect, recurrent, and direct 
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hernias, it is recommended that the component parts of the transversalis fascia 
(Hesselbach’s and Henle’s ligaments and the iliopubie tract) be united with 
and anchored to Cooper’s ligament, which is formed by the blending of these 
structures and the pectineal fascia onto the pubie bone. Cooper’s ligament is 
the normal insertion, and, as MeVay and Anson'! (1942) have aptly put it, is 
‘readily accessible, intrinsically strong, and directly fixed to bone.”’ 
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Fig. 5.—Deep bony and ligamentous structures of the inguinal region. This diagram 
shows the interrelations of Cooper's ligament (the superior pubic ligament), the lacunar liga- 
ment, Henle’s ligament, the iliopubic tract, the iliopectineal ligament, and the inguinal liga- 
ment. The femoral vessels are displaced slightly laterally in order to clarify the structures 
about the femoral canal. 


ANATOMY* 


The transversalis fascia is a connective tissue or fascial membrane located 
between the peritoneum and the transversus abdominis musele. It furnishes 
the chief fascial support for the anterior abdominal wall. In the inguinal 


*The author wishes to express his appreciation to Dr. Robert Powers McBurney and Dr. 
William Robert Richardson for their assistance in cadaver and autopsy research; to Miss 
Katherine Morrow Watters for the original illustrations; and to Dr. J. O. Foley, head of the 
Department of Anatomy of the Medical College of Alabama, Birmingham, for valuable sug- 
gestions and advice concerning the anatomic features of this study. 
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region the transversalis fascia becomes thick and strong, reinforcing unprotected 
areas. THlere the fibers assume a fan shape as they receive support at their 
different points of insertion, The handle portion occupies the upward position 
and the lower or open portion fastens onto the pubie bone and the different 
ligamentous tissues of this area. Along its medial portion it becomes blended 
With faseia of the rectus muscle and laterally to the dense illopsoas fascia beneath 
the inguinal ligament. From the lower inguinal region it projects into the 


thigh with the femoral vessels as the femoral sheath. In the inguinal region 
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Fi 6. Dissection of the hernial sac for the diagnosis of direct and femoral hernia 
(after Fallis). The indirect hernial sac is opened and the index finger inserted into the peri- 
toneal cavity. With this finger any small direct or femoral hernia can be demonstrated 
where it has not been recognized by routine examination. With clamps applied to the medial 
peritoneal leaf, a small direct or femoral hernia can be transposed by traction to become part 


of the indirect sac for purposes of repair (Hoguet’s method). In large direct hernia, Hoguet’s 
method is not applicable (see text). 

the transversalis fascia is potentially weakened in two areas: the upper or mid- 
portion of the fascia is picreed by the internal abdominal ring, and the lower 
portion, above the pubie bone, in the unprotected area commonly ealled the 
Hesselbach space, does not receive support from the internal oblique and the 
transversus abdominis muscles. As a result of its modifications in the inguinal 
region, the following component parts of the transversalis fascia are derived: 
the ligament of Hesselbach (ligament interfoveolare), Henle’s ligament, and 
the iliopubie tract. 

Ligament of Hessclbach or the Ligament Interfoveolare.—The ligament of 
Hesselbach is located just lateral to the inferior epigastric vessels and alone the 
medial margin of the internal inguinal ring in the inguinal space (Figs. 3 and 
7). Its fibers are chiefly vertical, and it is triangular in shape, due to its attach- 


ment above and fixation below. Externally it receives fibers from the trans- 
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versus abdominis aponeurosis. It is inserted below at the pecten of the pubes, 
where its fibers fuse into Cooper’s ligament, and in its upper insertions its 
fibers pass laterally to the internal abdominal ring, medially across to the 
sheath of the rectus muscle, and finally extend to the secondary arcuate line 
which lies below the fold of Douglas. 
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Fig. 7.—First row of sutures. Three sutures are placed, 1 to 2 cm. apart, through 
Hesselbach’s ligament and Henle’s ligament above and Cooper’s ligament and the lacunar 
ligament below, including the medial part of the iliopubic tract. The third suture is the last 


one incorporating Cooper’s ligament. The remaining sutures approximate Hesselbach’s 
ligament to the iliopubic tract up to the level of the internal abdominal ring. In cases in 
which Hesselbach’s ligament above is thin, the aponeurosis of the transversus abdominis 
muscle is included in the suture bite. In this drawing a vertical relaxing incision has been 


made in the part of the anterior rectus fascia posterior to the external oblique aponeurosis. 
The inguinal ligament is not shown. The two arms of the internal abdominal ring have been 
identified and brought into view with Allis clamps preparatory to their approximation with 
interrupted sutures above the spermatic cord. 

Ligament of Henle—lWenle’s ligament lies in the floor of the inguinal 
space (Figs. 2, 3, and 5). Its fibers run chiefly in the transverse direction. It 
is somewhat triangular in shape and coneave above. Its base is inserted onto 
the pubie bone. Its outer fibers blend with the iliopectineal fascia, the base of 
Cooper's ligament, and the base of Hesselbach’s ligament. Along its medial 


surface it receives fibers from the lowermost portion of the rectus fascia. 


The Iliopubic Tract or the Ligament of Thompson.—The iliopubie traet 
forms the outer leaf of the transversalis fascia (Figs. 3, 5, and 7). It lies 


beneath the inguinal ligament. Medially it swings posteriorly and attaches to 
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the peeten of the pubes, in company with the outer leaf of Henle’s ligament, 
the base of Cooper’s ligament, and the iliopectineal fascia. Laterally it is 
attached to the anterior superior iliac spine, where its fibers spread like a fan 
in a divergent manner, some going to the spine itself and others onto the internal 
lip of the iliae erest. It receives additional support from the femoral sheath 
and the iliopsoas fascia, which is partially evident as it crosses the femoral 
vessels. Roughly its fibers are both vertical and transverse. Many of the trans- 
verse fibers cross the inguinal space, blending with Hesselbach’s ligament, and 


with the lateral border of the adminiculum lineae albae. 


Cooper’s Ligament or the Superior Pubic Ligament.—Cooper’s ligament 
extends from the tubercle of the pubis along its superior border to the ilio- 
pectineal eminence (Figs. 4,5, and 7). It is formed by the fusion of the pubic 
attachments of the three component portions of the transversalis fascia (Hessel- 
hach’s ligament, Henle’s ligament, and the iliopubie tract), and the pectineal 
fascia. It appears as a thick, fibrous cord intimately adherent to the bone and 
runs posteriorly at an angle of 30 to 35 degrees to the inguinal ligament. Be- 
cause of its strength and position its utilization in the repair of inguinal hernia 
is very important. 

The Internal Abdominal Ring.—The internal abdominal ring, as described 
by Lytle!’ stands out as the pivot around which the transversalis fascia is 
arranged, located midway between the anterior superior spine of the ilium and 
the pubis, approximately 2 em. above the inguinal ligament (Fig. 7). It 1s 
made up of sling fibers derived from the transversalis fascia and attached to 
the undersurface of the transversus abdominis muscle. The ring is not round, 
but is U-shaped. Its open ends point upward and tlie angle of the ring points 
downward. The fibers of the angle of the ring are much shorter than the fibers 
of either arm, The fibers of the media] arm of the ring are much longer than 
the fibers of the outer arm, and often the fibers of the medial arm are found 
attached as far up as the areuate line or the fold of Douglas. The outer arm 
fibers, being shorter and smaller, find their attachment to the transversus 
abdominis muscle in proximity to the anterior superior spine of the ilium. This 
arrangement of the ring fibers gives a freer movement of the internal arm 
when the abdominal muscles are brought into aetion by the different exercises 
of these muscles and produces a somewhat sphineter-like action of the abdominal 
ring. (For further details of the anatomy and the physiology of the internal 
abdominal ring, consult Lytle.'°) 


The Inguinal Space.—The inguinal space, or outer suprapubie space, is the 
space that is not covered by the transversus abdominis and internal oblique 
museles (Figs. 2 and 3). It is in this space that the transversalis fibers are the 
weakest and usually its fibers here run transversely. It represents the dome 
portion of the transversalis fascia, with the weakest support, commonly ealled 
Hesselbach’s triangle, the base of which is formed by the medial portion of the 
inguinal ligament, the medial side by the lateral border of the reetus abdominis 





muscle, and its lateral border by the inferior epigastric vessels. It is through 


this space that direct inguinal hernias occur. This space is divided into the 
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middle inguinal fossa and the internal inguinal or supravesicular fossa, and it 
is through the middle inguinal fossa that the majority of direct inguinal hernias 
occur, Rarely does the hernia originate in the internal inguinal fossa, which 
lies medial to the obliterated umbilical artery ; here the transversalis fascia gets 
support from the reetus muscle and the conjoined tendon. In dealing with a 
large direct inguinal hernia it is very important after the hernial sae has been 
dealt with to close the opening in the transversalis fascia through which the 
hernia made its exit, which closure is independent of the support obtained by 
approximating the different component portions of the transversalis fascia and 
utilizine Cooper’s ligament. 
SURGER\ 

Spinal anesthesia is used unless contraindicated, when local anesthesia is 
employed. For the local anesthesia a 1 per cent solution of Novocain and 3 
drops of adrenalin chloride to the ounce are employed, The objection to local 
anesthesia in repair of inguinal hernia is the time consumed in its injection. 
It usually requires thirty to forty minutes longer. In the inguinal region a 
complete block anesthesia from local Novocain injection, however, ean be obtained 
with complete relaxation of the tissues with the minimum amount of solution. 

The Bassini incision is employed. The incision should not extend onto the 
scrotum or the low pubie area, as the skin in these areas harbors bacteria and 
if these tissues are incised it may lead to infection of the wound. In the only 
two cases of infection in this series, both oeeurred where incisions had been 
extended onto these areas. With a blunt retractor placed in the lower angle of 
the wound, sufficient exposure of the deeper structures can be obtained without 
incising the low pubie or scrotal area. In cases of hernia the superficial vessels 
of the lower anele of the wound often are larger and more numerous than in 
the upper angle, possibly due to the irritation from the hernial bulge or pressure 
from a truss. To maintain hemostasis the larger vessels should be carefully 
dissected out and doubly clamped before they are divided. The smaller vessels 
and the capillaries should be clamped and ligated. This prevents hematoma 
and minimizes serum accumulation, thus lessening the danger of infection and 
interference with tissue repair. 

The suture material is either cotton or silk. A heavy gerade is used for the 
deep sutures, medium for the external aponeurosis and Searpa’s fascia, and fine 
for hemostasis. The chief value of nonabsorbable material over surgical suture 
(catgut) is that it maintains apposition of the tissues until union occurs, and 
lessens tissue reaction for serum accumulation, further reducing the risk of 
infection. 

The skin incision is carried through Searpa’s fascia to the aponeurosis of 
the external oblique muscle (Fig. 1), where sponge dissection should be employed 
to clear away the areolar and adipose tissues from the surface of the aponeurosis 
throughout the incision. The aponeurosis is opened by a small incision in the 
upper angle of the wound. With elevation of the margins of the aponeurosis, 
the incision is carried through the fibers down to and including the substaneous 
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ring. The ring is opened along its upper medial surface, bringing the ilio- 
inguinal and iliohypogastrie nerves into view (Fig. 2). The ilioinguinal nerve 
runs parallel to and medial with the spermatie cord. Opposite the subcutaneous 
ring the ilioinguinal nerve divides into several branches, some otf which often 
pierce the ring fibers of the external oblique aponeurosis. Good exposure pre- 
vents injury to these nerve fibers when the ring is opened. The iliohypogastric 
nerve makes its superficial exit several centimeters above the bed of the ilio- 
inguinal. It runs in a transverse direction and pierces the rectus fascia along 
the outer margin. Injury to either nerve may result in weakening the muscles, 
which may encourage a recurrence of the hernia. Also, injury to the ilioinguinal 
nerve and its fibers at the subeutaneous ring will produce a numbness of the 
scrotum and medial skin surface of the thigh. 

The ilioinguinal nerve is further protected by being dissected from its bed 
and withdrawn in an outward lateral manner. The spermatie cord is separated 
from its bed of adhesions and is withdrawn in a like manner. In many eases 
the hernial sae is of such size that it fills the entire canal. It is difficult in such 
cases to determine whether the hernia began as an oblique or a direct, since 
there is a giving way of the entire transversalis fascial support. The deep 
epigastrie vessels which normally run inferior and medially to the internal 
abdominal ring no longer serve as a guide for diagnosis between an oblique and 
a direct hernia. When the hernial bulge attains large size these vessels are 
sometimes displaced to a position above and opposite the internal abdominal 
ring. The diagnosis of smal] direct or femoral hernia suggested by Fallis® con- 
stitutes a real advance in the recognition of these hernias when they have not 
been observed by routine examination. Fallis suggested, in cases of small direct 
hernia, opening the peritoneum at the internal abdominal ring above and medial 
to the spermatie cord. The surgeon’s finger enters the peritoneal cavity and 
the entire inguinal space, including the femoral region, is palpated for weak 
points and peritoneal pouching (Fig. 6). 

In the managemeut of small direct hernias, or cases where the dome portion 
of the transversalis fascia is herniated, when they accompany oblique hernia, 
their treatment should be carried out in the fashion recommended by Hoguet.° 
However, for the large direct hernia with definite sae formation, the Hoguet 
method is not applicable. This type of hernia is treated in the same way as 
an oblique hernia. This is accomplished by freeing the hernial sac of adhesions 
down to the abutment of the peritoneum, In both large direct and oblique 
hernias, the hernial opening in the peritoneum is closed by purse-string suture 
placed on the inside of the sae at its base. An alternate for the purse-string 
suture is the transfixed stitch placed at the base of the open sae. In the large 
direct hernia, the hernial ring in the transversalis fascia must be closed inde- 
pendently of the reconstruction of the fascia. 

The practice of anchoring the stump of the sae to the undersurface of the 
overlying muscles in the oblique hernia has been advocated by some as the best 


method of preventing recurrence of hernia. It has been observed that this 
treatment may lead to the pocketing of the peritoneum at the point of anchorage 

















DONALD: FASCIA AND LIGAMENT IN REPAIR OF INGUINAL HERNIA 675 


and invite recurrence. Passing the suture through and over the muscles may 
also interfere with the action of the muscles and weaken them by strangulation. 

The complete removal of the hernial sae and closure of the internal ab- 
dominal ring are essential for a successful operation for oblique hernia. In the 
closure of the ring both arms and the angle of the ring should be identified. 
This can be done by elevating the spermatic cord and freeing adhesions beneath 
the cord by sponge dissection down to the angle of the ring. The angle of the 
ring will appear as dense fibers firmly adherent to the bed of the transversalis 
fascia. From this point each arm of the ring will be seen to run in line with 
its normal position. To facilitate the exposure of each arm, an Allis clamp may 
be placed on its fibers, and with elevation of the clamp the respective arms will 
come into view (Fig. 7). After such exposure the arms of the ring are approxi- 
mated by two to three interrupted sutures above the cord, In placing the 
sutures one should avoid incorporating the spermatie cord tissues or closing 
the ring so tightly as to constrict the cord. 

After the hernial sae and the hernial ring have been properly treated, it is 
necessary to clear the inguinal canal of areolar and adipose tissue, accessory 
vessels, and straggling muscle fibers. Most frequently the accessory vessels are 
found beneath the cord as it swings over the pubie bone. Often the vessels are 
of large size and they should be doubly clamped before dividing. In the reeur- 
rent hernia varying fibrous bands of tissue will be found adherent to the 
inguinal ligament from the previous approximation of the supportive structures 
to the ligament. The inguinal ligament is to be freed of the fibrous tissue. 
This affords good visualization of the operative field, including the component 
parts of the transversalis fascia and Cooper’s ligament. Cooper’s ligament may 
be identified as a fibrous cord by palpation of the superior margin of the pubie 
hone, It is covered by the thin peetineal fascia, and it ean be readily discerned 
by placing an Allis elamp onto the pectineal fascia so as to include the ligament. 

For statistical purposes the size of the hernial cleft may be obtained by a 
linear and transverse measurement of the cleft, using a graduated uterine probe. 

Upon examination, the hernial cleft may be found to be of such size that, 
with retraction of the Hesselbach ligament and the aponeurosis of the trans- 
versus abdominis muscle, approximating these structures to the iliopubie tract 
and Cooper's ligament may lead to tension along the suture line. In sueh cases, 
Rienhoff and others have suggested incising the reetus fascia at its pubie 
attachment, extending the incision in an upward manner for several centimeters 
(Fig, 7). This will provide relaxation of these structures for normal tissue 
closure. It has been found that sueh a procedure will not weaken the rectus 
musele and the pyramidalis muscle support. However, in only one case in this 
series was a relaxing incision in the rectus fascia found necessary, due to 
atrophy of Hesselbach’s ligament and the transversus abdominis aponeurosis 
following a previous operation for hernia. 

Closure of the hernial eleft should be begun at the lower angele of the 
wound over the pubic bone. Harkins and Swenson* preferred placing the first 
suture several centimeters above the pubie bone in proximity to the femoral vein 
to lessen the chanee of injury to the vein in placing a suture. I recommend 
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commencing the suture line over the pubie bone and passing the first suture 
through the lowermost portion of Hesselbach’s ligament, Henle’s ligament, and 
the iliopubie tract, including Cooper’s ligament and fibers of the lacunar (Gim- 
hernat’s) ligament (Fig. 7). It was found that this procedure accomplishes two 
things: First, the iliopubie tract at its pubie insertion is often small and obscure, 
lving beneath the inguinal ligament. The elevation of the iliopubie tract by the 
suture will better identify the tract. Second, there is a better coaptation of the 
ligamentous structures. Occasionally, the iliopubice tract at its pubic insertion 
may be so obseure that it is difficult to recognize its fibers for placing the first 
suture. In such cases, before the suture line is commenced, the iliopubie tract 
ean be brought into clear view by passing the blunt end of the sealpel handle 
beneath the inguinal ligament opposite the pubie bone to separate the loose 
adhesions between the inguinal ligament and the iliopubie tract, In this way 
the aponeurotic fibers of the illopubie tract will be clearly differentiated from 
the white fibers of the inguinal ligament. Utilizing the illopubie tract gives 


essential lateral support to the transversalis fascia. 










EXTERNAL OBLIQ. 
APONEURO S519 


INTERNAL OBLIQ M, 


CONJOINED 
TENDON INGUINAL LIG. 
Incenior Crus 
Fig. &8.—Second row of sutures. The spermatic cord is replaced in its normal position, 
resting on the first row of sutures. The fibers of the conjoined tendon are loosely approxi- 


mated to the inguinal ligament above the cord. The extent of the approximation of the con- 
joined tendon to the inguinal ligament depends on the condition of the muscle fibers in the low 
inguinal region (see text). Shown also is the beginning of the closure of the external 
oblique aponeurosis, with interrupted sutures. 


The sutures are placed 1 to 2 em. apart, and upon placement of the third 
suture, which is the last one incorporating Cooper's ligament, attention is given 
to the femoral vessels (Fig. 7). To avoid injury to these vessels it is necessary 
for the surgeon to place his index finger into the wound and retract the vessels 
in a lateral manner before the suture is inserted. The suture line for approxi- 





mating Hesselbach’s ligament and the transversus abdominis muscle to the 
iliopubie tract is continued in an upward manner to the level of the internal 





abdominal ring (Fig. 7 














DONALD: FASCIA AND LIGAMENT IN REPAIR OF INGUINAL ILERNIA O75 


Testut and Jacob,"* in their anatomic description of the iliopubie tract, and 
MeVay and <Anson,'! discussing the clinical use of the illopubie tract, have 
spoken of the diminution in the size of the tract as it crosses the femoral vessels 
(Fig. 5). It has been found, however, that the iliopubie tract is not altered at 
this point to such an extent as to interfere with approximation of the tract to 
[lesselbach’s ligament and the transversus abdominis aponeurosis. 

The operation is completed as follows: The spermatic cord and the ilio- 
inguinal nerve are replaced to the inguinal bed and permitted to rest on the 
suture line following the closure of the transversalis fascia (Fig. 8), The open 
or dead space above the pubie bone, bounded laterally by the spermatic cord 
and the inguinal Hgament, medially by the rectus fascia below, and above and 
medially by the internal oblique and transversus abdominis muscles, is dealt 
with in the following manner: First, if the case is one in which there is a con- 
eenital absence of the internal oblique and transversus abdominis muscles in 
the low inguinal space, or atrophy of these muscles from disuse, nutritional 
deficieney, or following necrosis secondary to previous surgery, no attempt is 
made to close the space except loosely to approximate the muscle fibers of the 
internal oblique and transverse abdominis muscles to the inguinal Hgament, 
above the cord, opposite the internal abdominal ring. Second, if the internal 
oblique and transversus abdominis muscle fibers are healthy and well developed, 
they are loosely approximated to the inguinal ligament, above the cord, opposite 
the internal abdominal rine es far downward as these musele fibers extend. 
In closure of the fibers of the external oblique aponeurosis and the reconstruction 
of the subcutaneous ring, care should be taken to avoid constriction of the 
spermatic cord by sutures (Fig. 8). Closure of Searpa’s fascia and the skin 
completes the operation. 

SUMMARY 


1. The recurrences following the standard (Bassini) operation for large 
oblique and direct hernias prompted the employment, instead, of an operation 
utilizing the component parts of the transversalis fascia and allied ligamentous 
structures In such cases. In 116 eases of large oblique, recurrent, and direct 
hernias in whieh this proceedure was emploved, questionnaires sent to the 
patients showed that there has not been a single recurrence of hernia, with all 
questionnaires answered except three, which were retuined as unclaimed, 

2. To further the knowledge of the deep supportive structures of the 
inguinal region, an anatomic review has been made of these structures. This 
has cons'sted of a review of the literature in this field, cadaver research, autop- 
sies, and ¢linical observations at operations. 

3. The pathology of all inguinal hernia is not the same. To obtain the 
iNaximum results in the operation for inguinal hernia, it is necessary to consider 
the pathologie changes that accompany the different types of hernias in the 
inguinal supportive tissues. Since the transversalis fascial support is not 
involved in the small oblique hernia, usually seen in children, the treatment 
consists simply of the removal and closure of the patent processus vaginalis 
(sac) down to the fold of the peritoneum and the closure of the internal ab- 


dominal ring, as is emploved in the Bassini operation, 
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4. The chief pathologic features in large oblique and direct hernias are 


the giving way of the transversalis fascial support and varying degrees of dila- 


tation of the internal abdominal ring. Operations for these hernias should be 


directed toward restorine these structures to a normal state. 


5. Special emphasis is placed on the importance of including the iliopubie 


tract in the suture line for closure of the transversalis fascia to maintain the 


lateral support of the fascia. In the oblique hernia, the dilated internal ab- 


dominal ring should be closed by identifying its arms and approximating them 


with interrupted sutures above the spermatic cord. 


6. In the operative management, care should be taken to maintain hemo- 


stasis, thus preventing hematoma and serum accumulation which might invite 


infection and weaken the tissue support, and to avoid unnecessary trauma of 


the tissues, including the nerve supply, which might result in weakened muscles. 


The operative field should be cleared of areolar and adipose tissues and strag- 


eling muscle fibers for good visualization and prevention of their incorporation 


in the suture line, which would weaken the ligamentous support. 


] 
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A DEFINITIVE AMBULATORY TREATMENT FOR INFECTED 
PILONIDAL CYSTS 


GEORGE CRILE, JR., M.D., CLEVELAND, OHIO 


(From the Cleveland Clini 


PERATIONS for the cure of pilonidal CySts fall into two broad classifica 
tions: (1) excision of the evst with or without closure; (2) marsupializa- 
tion of the eyst with suture of the skin to the epithelium at the base of the evst. 
Exeision of the evst with primary ¢losure is not appheable to acutely 
infected evsts because contamination and sacrifice of tissue results in a large 


infected dead space. Excision of the evst and packing it open results ins! 


OW 
healing, and when the buttocks are fat it may be as long as a vear before 
epithelization is complete. Moreover, the ensuing sear is broad and is often 
painful and breaks down if traumatized. Marsupialization of the evst with 
suture of the skin to the base saerifices no tissue and results in faster healing. 
Even with this technique, however, the resultant wound takes weeks or even 
months to heal, requires many dressings, and causes prolonged disability. 

The original epithelial rest is small and causes difficulty only because the 
desquamated epithelium has no way of being discharged externally. To make an 
incision several inehes long in order to marsupialize and provide drainage for 
a tiny epithelial rest seems unnecessarily radical. Before the eyst is distended 
by acute infection the epithelial rest is measurable in millimeters rather than 
in inches. If marsupialization could be effeeted by a conservative office pro- 
cedure, and if following this the patient could be ambulatory and remain at 
work, a great economic saving would be effected. 

The first patient that I treated by this method was a Wave in the U.S. Navy Hospital 
Corps who had had three operations for a pilonidal cyst and developed an acutely infected 


recurrence. She did not wish to enter the hospital and would not consent to a further at 


} 


the abscess and left a short 


tempt at excision of the evst. [ therefore incised and drained 
section of a mushroom catheter in the cavity to maintain drainage. 


The patient continued to perform her duties on the ward and tolerated the mushroon 


catheter without discomfort. Since the abeess was large and the buttocks were fat, I hesi 
tated to remove the catheter too soon, After a month it became apparent that epithelium 
was growing down the sides of the opening, and by the end of three months epithelization 
of the tract appeared to be complete. In the meantime the cavity was no larger than the 
mushroom of the catheter. There was no significant drainage. The eatheter was removed, 
and within a few days the cavity had filled in and epithelized to such an extent that the only 


visible remnant was a deep, completely epithelized dimple about 4 mm. in diameter, the base 
of which appeared to be on the periosteum of the sacrum, Follow-up was carried out on 


the patient for one year, during which time there was no recurrence, 


Since 1944 I have treated twelve patients with acutely infeeted pilonidal 
evsts by this technique with uniform suecess. There have been no recurrences 
and no complications. The retention catheter has eaused no discomfort or dis- 


ability. I have also tried to treat pilonidal sinuses by this technique but with 
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only indifferent results. It is difficult to get the tube in place and to maintain 
it in the proper position, and | doubt that the results will prove satisfactory. 
It is the acutely infected evst that is ideally adapted to this technique. 


TECHNIQUE 

The technique is illustrated in Figs. 1 to 4. The steps are as follows: 
1. The skin is frozen with ethyl chloride. 
2. An incision about 1!. em. in length is made in the midline directly over 
What is estimated to be the exact center of the cyst. 

3. The contents of the abscess are evacuated, and a mushroom catheter is 
inserted. 

4. A safety pin is put through the catheter to prevent it from falline into 
the cavity, and the tube is cut off distal to the pin. 





Skin 


Infected pilonidal 


cyst in place after 
incision and 
drainage of 
infected cyst 
Epithelium 












Skin -- 
Skin -- -- 
Cyst after mush- 
room catheter Epithelium 


has been in place 
3 months 


Completely epithelized 
dimple after removal 
of catheter 


Epithelium of cyst 
and skin hove joined 

















Fig. 1.—Pilonidal cyst; note epithelium at bottom of cyst. 

Fig. 2.—Infected cyst after incision and drainage with mushroom catheter in place. 

Fig. 3.—Cyst after mushroom catheter has been in place three months; note epithelium 
of skin has met that of cyst. 


Fig. 4.—Completely epithelized dimple after removal of catheter. 
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5. The patient is instructed to take sitz baths twice daily until the. discharge 
diminishes. 

6. At the end of one week the catheter is shortened and the safety pin is 
removed. The cavity by this time has diminished in size to such an extent that 
the catheter can be eut flush with the skin without danger of its falling back into 
the cavity. 

7. The patient requires no further dressings or treatment for one month, at 
which time the catheter is again shortened by cutting it off flush with the skin. 

&. At the end of three months the epithelium has grown down along the 
catheter and presumably has joined the epithelium growing in the bottom of the 
evst, thus marsupializing the evst. The catheter is therefore removed. 

9. Inspection at the end of one week shows nothing more than a deep 
dimple with its epithelized base resting on the periosteum of the sacrum. The 


patient is discharged. 


Krom the economic standpoint this treatment has the following advantages : 
(1) no hospitalization, (2) no operation other than a simple office procedure, 
(3) only four postoperative office ealls, (4) no dressings after the first week, 
and (5) no loss of work after the first day. 

Krom the standpoint of cure of the disease this treatment has the following 
advantages: (1) The epithelial rest apparently is completely and permanently 
marsupialized; (2) there are no paintul dressings; (3) there is no deformity or 
sear other than a small dimple. 

SUMMARY 


A simple office procedure for the definitive treatment of acutely infected 


pilonidal cysts is deseribed. 























ISCHIAL DECUBITUS ULCER 
ERNEST Bors, M.D.. AND A. Estix Comarr. M.D., Van Nuys, CaALIir. 


a on the Pa aplee ( Né “& cae | B aL noham Veterans {dministration Hospital) 


MONG the recent references which deal with the management of decubitus 
A tial alta there are only four’ ?* °? which mention the 
treatment of ischial bedsores. Since the incidence of ischial decubitus ulcers 
increases in proportion with the number of patients reaching the ambulatory 


stage it appeared worth while to report our experience in forty-one patients. 


INCIDENCE, DISTRIBUTION, SECONDARY BONE CHANGE, SIZE 


Forty-seven ulcers were present in forty-one patients with spinal cord in- 
juries. Among them there were only three cases not due to war wounds or war 
accidents. One cord injury developed after spinal anesthesia, another consequent 
to meningitis and epidural abscess, and a third was caused by a cord tumor. 

Table I illustrates the level, date of injury, number of sores, types of inter- 
vention, and results in the respective CAaSCS. 

The shortest interval before a sore developed was three months and the 
longest was thirteen vears. The duration of the sore prior to operation ranged 
from one month to three years. 

There were two cervical, sixteen upper dorsal (first to sixth), seventeen lower 
dorsal (seventh to twelfth and six lumbar lesions. No relationship could be 
established between the level of the lesion and the secondary bone changes. Ac- 


cording to x-ray and biopsy findings bone involvement was present (Figs. 1 and 


2) in thirty-five cases. The size of the uleer varied from 2 by 4 em. to 8 by 10 
em. 
ETIOLOGY 
The etiology of decubitus uleers has recently been discussed at 
length.® 27 1* It has been pointed out that general factors such as hypopro- 


teinemia,”: * *° 


exhaustion,*’ and flare-up of infections? play a major role. 
However, as to the local development there are still two schools of thought : simple 
local trauma by pressure versus trophic changes. The first version has been up- 
held by Freeman'® and Gibbon and Freeman.'S Freeman! saw an equal timed 
response to histamine flare, wheel, and tache in the skin above and below the 
cord lesion in all patients. T. B. Massell (personal communication of unpub- 
lished data) observed good circulation in granulations by the intravenous fluo- 
rescin method in six cases of cord injury with decubitus ulcers at DeWitt Gen- 
eral Hospital, Auburn, Calif., in 1945. These findings are in contrast to the 


theory of loeally disturbed sympathetic reflexes as an additional cause for the 


development of decubitus uleer.* It is evident that the neurogenic factor plays 


an important role. It is responsible for loss of sensation, motor paralysis, and 


consequent disuse atrophy with decreased circulation of the subcutaneous 


gery, Veterans Administra 





ssion of Chief, Medical Director. Department of Medicine and Sur- 
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structures.’’ But the circulation of the skin itself does not seem to be impaired. 
Wherever continuous weight-bearing exerts pressure on a poorly padded skin 
area breakdown of the skin will ensue. This applies particularly to the ischial 
region. The majority of our patients displayed an atrophy of the buttocks. 
The precipitation of the sores was caused by prolonged sitting, by sitting in wet 
wrinkled clothes, or another local trauma. In contradistinetion to the develop- 
ment of other ulcers after a ‘‘sore-free interval,’’ the ischial ulcer does not 





Fig. 1—B. H. S., aged 24 years, level of the fourth dorsal vertebra, date of injury April 
» 19458. Bilateral ischial decubitus ulcer with osseous involvement, calcification, and histo- 
logically proved bony metaplasia of bursa on left prior to operative repair. 


reflect imbalance of the patients’ health. Such ulcers develop by mere trauma 
in the absence of protein disturbances, anemia, or infection. It is furthermore 
obvious that ischial ulcers are preceded by a ‘‘sore-free interval’’ because there 


Is no weight-bearing, favoring their development. 


ANATOMY, PATHOLOGY, HISTOLOGY, GROSS APPEARANCI 


The anatomy” '* °° of the ischial region reveals the presence of bursae. 


Some authors describe the location of bursae as higher than the real point of 
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contact on sitting. Whereas the bursa museuli glutaei maximi hes between the 
muscle and the tuber ossis ischium, the bursa musculi bicipitis superior separates 
the long head of this muscle from the ischial tuberosity. At times only subcu- 
taneous tissue separates the skin from the periosteum. Trauma with initial 
ischemia is quickly followed by necrosis and infection. This may spread into 
preformed bursae, and may even travel along muscle planes to adjacent strue- 
tures, especially to the ischiorectal fossa. 

The poor vascularization of this region with its predominance of fatty tis- 
sue accounts for the low degree of resistance. Infection of the periosteum is 
followed by periostitis and osteitis in the spongious bone structure of the tu- 
berosity (Fig. 3). The proximity of the anus favors continuation of infection. 
The bacterial flora encountered in this group of cases consisted of Pseudomonas 
derugenosa, hemolytic staphylococcus aureus, beta st reptococcus, Aerobacter aero- 
genes, Escherichia coli, Bacillus proteus, and Catarrhalis. This corresponds with 


1 


the findings of other authors.”: '? The microscopic findings revealed chronie in- 
flammatory nonspecific granulation tissue with hyaline coagulation necrosis and 
infiltration with round cells with occasional eosinophiles. The picture was es- 
sentially dense fibrous tissue and capillary proliferation. Frequently ealcific 
deposits were found which had undergone metaplastic ossification and cartilage 
formation (Fig. 4, .4 and B), 

The gross appearance varies. There are ulcers of long standing which re- 
veal only a small outer opening leading into the bursal sae (Fig. 5), while there 
are others which show a large area with undermined edges and exposed deep 
structures (Fig. 6). The various stages from the early superficial bruise to the 
final fully developed ulcer are like those generally observed in sores in any other 
loeation.!* The enumerated anatomie facts and the additional impairment of 
blood supply by disuse atrophy explain the lack of an efficient defense barrier. 
They also explain why conservative treatment with penicillin jelly, Furacin, 
eranulated sugar, or eod liver compounds is ineffective, while it vields eood re- 
sults in bone lesions or other decubitus uleers.": 1 1 °° 

PREOPERATIVE TREATMENT 

The preoperative treatment is essentially the same as in ulcers of other 
locations.®: 4% 815 1% 18. 20, 51,52 Tt ig directed toward improvement of the gen- 
eral and loeal condition. Anemia must be corrected first, especially in’ the 
presence of hypoproteinemia, because protein administered in anemia is utilized 
for restitution of hemoglobin.*° The protein loss from sores has been found to 
be as high as 50 me. * 2°) A reversed albumin/globulin ratio suggests a deple- 


tion in proteins.2° The importance of a positive protein balance has been 
stressed.2* 27 Therefore, amino acids should be administered by mouth and 
vein in eases of deficiency. But even in the presence of a positive protein bal- 
ance, and a normal blood count, regular blood transfusions before and after, 
one to two times per week, starting two weeks prior to intervention and con- 
tinued for two weeks after operation, have proved very satisfactory. In addi- 
9, 11, 12, 18, 31, 


tion, avitaminosis must be ecorrected.* * ° Insulin was recom 
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Fig. 5. . KE. S., aged 24 years, level of the fourth dorsal vertebra, date of injury 
\ug. 29, 1943. Left ischial decubitus ulcer, of 14% years’ duration, small opening, large bursal 
Sac, calcified with osseous involvement. 

Fig. 6.—B. H. S., aged 24 years, level of the fourth dorsal vertebra, date of injury 
\pril 2, 1945. Bilateral ischial decubitus ulcer with undermined and widely separated skin 
edges, exposing underlying structures. Large bursal sac with calcification and osseous in- 
volvement. 
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mended in the presence of anorrhexia.' Sytemic penicillin and sulfadiazine 
(where tolerated) are started twenty-four to forty-eight hours prior to sur- 
gery.” i222. 31. 

The local treatment consists of repeated débridement followed by Dakin- 
ization through tubes with protective zine oxide ointment for the skin. Other 
authors recommend hypertonic saline solution and aluminum acetate,'" tyro- 
thricin gauze-mesh,'' or specific local therapy with antisepties.’ In the absence 
of slough good granulations are maintained by wet dressings of Domeboro’s 
solution.* No attempt was made to sterilize the ulcers in concurrence with 
some” ** "TS and in contrast to other authors’ '' who defer operations in 
presence of certain microorganisms. When no necrosis is present, the granula 
tion tissue appears strong and healthy with marginal epithelization, there is 
a positive nitrogen balance, and a gain of weight, the patient is ready for 
surgery.’ 

The general postoperative management is a continuation of the preoperative 
regime. Penicillin and sulfa therapy are carried out for ten to fourteen days. 
Blood transfusions are administered once or twice a week. The drains are 
loosened after three to four days and removed around the fifth day. The su- 
tures are removed after ten to twelve days except the retention sutures which 
are left in place as long as necessary, even up to fourteen days.** > During 
the entire postoperative period no weight-bearing is permitted for at least six 
weeks. Frequent change of position is carried out but no plaster immobiliza- 
tion’? is used. 

SURGICAL TECHNIQUE 


The lesion is excised en blog from a transversal approach, parallel to the 
crease. If the bone is not involved, only the bursa is excised and the eglutaeus 
maximus muscle pulled over the tuberosity by interrupted chromic 0 sutures. 
In cases of bone involvement (primary method) again an attempt is made of 
removal en bloe, but this ineludes the periosteum and bone (Figs. 7 and $8). 
Free use is made of chisel and rongeur. The bone should be smoothed after its 
healthy parts have been reached. It is covered by muscle in two different ways. 
Where there is a well-mobilized glutaeus it can be approximated by an inverting 
stitch of .0126 stainless steel wires on buttons (Fig. 9.1, primary method). Where 
musele is not redundant or when there is a recurrence of the ulcer a mesially 
pedicled flap of half the thickness of the glutaeus maximus is formed and there 
is rotated into place to cover the bone and it is attached to the surrounding 
structures by chromic catgut sutures (Fig. 9B, secondary method). Both 
methods aim at adéquate muscle padding of the ischial tuberosity. 

Hemostasis is achieved by electrofulguration, hot saline pads, and plain 00 
catgut for major vessels. Preferably one or two drains are used. Retention 
sutures on buttons are used where indicated. Stainless steel .0O8 and .005 are 
used for the skin. <A fluffy gauze compression dressing is applied with elasto- 


plast., reinforced by an elastic ACE spica bandage. 


*The Domeboro solution consists of a mixture of calcium acetate and aluminum sulfate. 
One tablet dissolved in 8 ounces of water makes a solution of aluminum acetate 0.5/100.0 which 
is free from lead, One-half of the normal strength was used in the reported cases, 
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Fig. 8.—Removal of entire sac with adherent bone. 














were 85.1 per cent, the total of failures was 15 per cent; 66 per cent responded 
with healing to one operation, and 19 per cent closed after repeated operations. 
The breakdown of cures with the simple primary method as compared with the 
pedicle muscle flap reveals 62.5 per cent against 72.4 per cent, and is in favor 


of the pedicle muscle flap. If one compares the recurrence rate based upon the 


fiap with medial pedicle half thickness of gluteus muscle rotated in place to cover ischial 
tuberosity. 
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RESULTS 


The results are evident from Table II. The total cures with all methods 
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number of patients rather than number of ulcers one finds an even more favor- 
able figure of failure in only 15.8 per cent with the pedicle procedure as against 
28.5 per cent with the primary method. 

The seven failures comprise those ulcers which up to date did not heat. 
One case was due to faulty interpretation of the x-ravs (Fig. 3). The bone 
changes remained unrecognized and untreated. The second case ended in 
failure of both methods due to many incidents. The patient fell out of bed, 
another time became too spastic and was not immobilized enough, and finally a 
technical error prevented the desired result. Although the sore closed by 
eranulation and buried epidermis graft, the case was considered a failure. Pro- 
longed sitting and a periproctitis produced two recurrences in the third patient, 
whose ulcer staved closed for periods of three months. Two patients were un- 
cooperative and sat for periods of more than eight hours driving their cars. The 
pedicle flap withstood this trauma but the skin broke down. <A sixth case failed 
due to a postoperative hematoma despite drainage and the seventh patient had 


to go on an emergency leave before a stable sear developed. 


TABLE I] 
NUMBER OF CASES PER CENT 
Total cures with all methods 10) 85.1 
Total cures with one operation 3] 66.0 
Total cures after repeated operations 9 19.0 
Total failures vf 15.0 
Total 17 100.0 


TABLE III. PRIMARY METHOD (21 CASES, 24 ULCERS) 


NUMBER OF ULCERS PER CENT 
Excellent without recurrence 15 62.50 
Primary excellent with recurrence | 16.76 
Good without recurrence l $.16 
Good with recurrence l 1.16 
Poor 3 12.50 
94 100.08 


TABLE IV. SECONDARY METHOD (26 CASES, 29 ULCERS; OVERLAPPING IN BOTH METHODS, 


6 CASES ) 
NUMBER OF ULCERS PER CENT 
Excellent no reeurrence 21 72.413 
Excellent with recurrence 2 6.996 
Good no recurrence 3 10.347 
Good with recurrence l 3.448 
Poor 9 6.996 
29 100.200 


No relationship between the duration of an ulcer and the outcome of treat- 
ment could be established. 

The result was called excellent in the presence of primary union, good when 
a small separation of the suture line occurred (1 to 2 em.) which closed by de- 
laved healing, and poor where frank nonunion persisted. 


DISCUSSION 


Kreeman'’ mentioned two cases with breakdown after skin flap procedures 
but did not give the total number of ischial ulcers. White and Hamm* re- 
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ported one case, Croce and Beakes'* nine cases, four of the patients operated 
upon with two cures and two failures, and Conway and co-workers’ 30 eases, 
fifteen of the patients operated on. Conway and co-workers stated that they 
had seven cures and eight failures. Our figures therefore compare favorably 
with those of other authors. 

The incidence of ischial ulcers based upon the total number of sores was 
given as 10 per cent by Conway and co-authors.” Our observations concur with 
their findings. However, if based upon the number of patients our figure would 
be about 25 per cent. It is to be expected that this ulcer, as a ‘‘late’’ sore will 
occur even in well-balanced patients at any time. It may recur even after a 
‘‘sore-free interval’’ of one year or longer. The patients must abide by their 
instruction for preventive measures. It also will be difficult to analyze what 
ought to be called a recurrence due either to inadequate operative procedure 
or to negligence on the part of the patient. 

Skin flap methods have been advocated generally in the literature® * °° 7% 75 
against linear incisions in the treatment of bedsores. However, it has been 
stated that a flap can break down* '** and we confirm this experience. We 
feel that the muscular padding of ischial ulcers establishes a workable ¢om- 
promise between an internal flap and an external linear incision. Ostectomy is 
essential in the management of ischial ulcers, and where possible this should be 
done en bloe with the bursa. Conway and co-authors’ have recently recom- 
mended ostectomy in ulcers of different localization. 

Different kinds of suture material have been used by various authors. Cot- 


g 


ton,’?»?* °° tantalum,'® and stainless steel for tension sutures*? and ligatures? 
represent the nonabsorbable material. Plain cateut'* and chromic catgut* > ® * 
were used as absorbable material. Silk,* *! horsehair,*! and waxed silk™* have 
been used for the skin. From the results reported it appears that it is not 
essential what material is used. We like stainless steel® °° °° with its resistanee 
against body fluids and absence of capillary action. We prefer electrocautery 
for hemostasis in concurrence with Gibbon and Freeman'® even though it has 
recently been rejected. We also agree with the experience'® that the bac- 
teriologie flora does not play a decisive role. Proper postoperative position and 
immobilization are important. We have not yet adopted the plaster of Paris 
spica.’* Weight-bearing prior to six weeks postoperatively jeopardizes the 
result. 

In order to prevent the development of ischial sores rather than to devise 
better means of therapy it is necessary to teach the patients how to achieve this 
goal. Medical instruction to the individual patient and to the paraplegic pa- 
tients as a group has been attempted. This is the more important because of 
the psychology of the paraplegic patient which follows its own pattern.?®? The 
prevention consists of taking off the weight at regular intervals while sitting 
and the early use of braces. 

When an ulcer has developed, its treatment will be indicated along the fol- 
lowing lines: a simple ulcer with bursa formation could be treated by excision ; 


a primary ulcer with bone involvement and ample, redundant gluteal muscu- 
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lature is approached by the primary method. All other conditions, especially 
recurrences, should be treated by the radical secondary method with a pedicled 
muscle flap. 

SUMMARY 


1. Forty-seven ischial ulcers are presented in forty-one patients. 

2. The ‘‘sore-free’’ interval from the time of injury to the onset of the 
ulcer ranged from three months to thirteen years. 

3. There were two cervical, sixteen upper dorsal, seventeen lower dorsal, 
and six lumbar lesions. Secondary bone changes were present in thirty-five 
cases but no relationship between level of injury and secondary bone changes 
could be established. 

4. Local trauma plays the major role in the etiology of the ischial ulcer. 
It is believed that the skin circulation is unimpaired but that the neurogenic 
disuse atrophy of the underlying structures is a contributory factor. This 
‘late’? ulcer might develop in the absence of protein disturbances, anemia, or 
infection. 

d. The tendency of the infection to spread to deeper tissues is favored by 
the presence of poorly vascularized bursae and the proximity of the anus. True 
metaplastie ossification and cartilage formation is found on histologic examina- 
tion. The bacterial flora is similar to that encountered in the concurrent urinary 
infection. Conservative treatment of a fully developed ulcer is unsuccessful. 

6. The local preoperative treatment consists in débridement. The general 
preoperative treatment should correct hypoproteinemia, avitaminosis, and ane- 
mia. Multiple blood transfusions are beneficial even in the absence of hypo- 
proteinemia or anemia. Sulfonamides and penicillin are used systemically. 
Postoperatively a similar regime is carried out as preoperatively. Sutures are 
removed at a late date. 

7. Two methods of surgical treatment are presented. Both remove the 
ulcer en bloc, including the bone. The ‘‘primary method’’ uses the redundant 
gluteal musculature for the covering of the bone defect by an inverting stitch 
of stainless steel wire. The ‘‘secondary method’? uses a pedicled gluteal flap 
for the padding of the bone. Stainless steel is used for skin closure. Drainage 
is important. 

8. The total number of cures was 85.1 per cent, the total number of fail- 
ures, 15 per cent; 66 per cent healed after one intervention, 19 per cent needed 
more than one operation. The number of cures with one intervention and the 
number of recurrences is in favor of the ‘‘secondary method.’’ The causes of 
failure were faulty interpretation of x-rays, technical errors, lack of immo- 
bilization, and lack of cooperation of the patient. 

9. The results presented and the technique are discussed in the light of the 
recent literature. 

10. Early use of braces and medical instruction of the patients are recom- 
mended for the prevention of ulcers. 

11. A simple uleer with bursa formation is excised. A primary uleer with 
redundant muscle and bone involvement is treated by the primary method, and 
all other conditions by the secondary method. 
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ON THE HISTOLOGY OF SURGICALLY 


SYMPATHETIC: GANGLIA 
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AND HIpPPOLYTE M. WERTHEIM, M.D., NEw York, N. Y. 


(From the Departments of Anatomy and Surgery, New York University College of Medicine) 


INCE the etiology and underlying pathology of disorders such as essential 

hypertension and peripheral vascular disease are but poorly understood, 
it is not surprising that specimens removed by sympathectomy have been ex- 
amined with a great deal of curiosity. Even before sympathectomy became a 
well-established procedure, pathologists were attracted by the increasing evi- 
denee of the important role the autonomie nerves play in health and disease, 
and histopathologic studies of sympathetic ganglia gained at autopsies were 
carried out. The interest was divided between the neuronal structures and the 
interstitial and vaseular tissues of the ganglia. Many investigators have 
shown that ganglia are prone to exhibit a variety of histopathologic findings. 
They list in one form or another the disorder and coexistent changes, with or 
Without advancing hypotheses.* 1! 15 Even authors who lean toward the 
‘post hoe, propter hoe’? view and consider the underlying pathology of a case 
responsible for the histologic changes in the ganglia are constrained to qualify 
their conelusions.”: 4 

The main difficulty in judging changes in sympathetic ganglia lies in set- 
ting down standards of normaley by procuring suitable controls. Perfectly 
healthy persons remain in possession of the sympathetic ganglia, while autopsy 
material stems from patients with some fatal disease or from victims of acei- 
dents, where an exaet history, data on blood pressure, ete., is rarely available, 
and is often improperly fixed for careful histologie purposes. 

Another pitfall in evaluating the histology of human sympathetic ganglia 
is the mistaking of changes due to age for pathologic alterations. Age changes 
simulate or may be identical with pathologie lesions and in many instances it 
remains a matter of speculation or definition how to classify a certain *‘ab- 
normal’? picture. It has been established by many investigators,? # 4%!" 
who studied from various angles the changes in the human nervous system due 
to age, that conspicuous changes begin to appear after the second deeade of 
life and progress into old age. 

(Critical evaluation of the literature leads to the sobering conclusion that 
almost every finding in ganglia from patients suffering from a certain disorder 
can be observed in ganglia of persons not afflicted with the disease in question. 

The present studies were not aimed at a statistical analysis of the material 
at hand. The purpose was to examine carefully the histology of a limited num- 
ber of operative specimens, that is, ganglia removed to alleviate hypertension 
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or peripheral vascular disease. The pictures obtained with a variety of his- 
tologic stains were then compared with control material, as set forth in the 
following two paragraphs. A thorough analysis of a larger number ot cases 


and a more detailed correlation with data in the literature are being planned. 


MATERIAL AND METHODS 


The specimens gained by twenty-four sympathectomies consisted of sympa- 
thetic ganglia, chain, and splanehnie nerves where a thoracolumbar sympathec- 
tomy was emploved (fourteen cases). Lumbar chain and ganglia removed in 
ten instances for treatment of peripheral vascular disease form the other part 
of the material. The age of the patients ranged from 22 to 67 years.  Sev- 
eral specimens from hypertensive patients were used.* The material was fixed 
directly after removal, most in 10 per cent formol, some in acid alcohol, and 
embedded in paraffin. Bodian’s activated protargol, Mallory’s aniline blue, 
Verhoeft’s elastic tissue stain, cresylviolet and hematoxylin-eosin were used 
routinely. Separate blocks of chain and splanchnic nerves were stained with 
osmie acid. Parts of ganglia were used for frozen sections, 300 to 400 miera 


thick, to visualize the vascular pattern by means of the benzidine technique of 


Doherty, Suh, and Alexander.® 

Material from forty-one autopsies of patients ranging from newborn to 88 
vears of age, tabulated in Fig. 2 and consisting of celiac and sympathetie chain 
ganglia, had been collected some years before in the Boston City Hospital for 
other investigations.?. This control materialft was prepared with similar tech- 
niques and it proved to be valuable for comparison, since it contained many 
specimens from patients who had not suffered from peripheral vascular or hyper- 
tensive disease. 


OBSERVATIONS 


The Vascular Bed.—Thick frozen sections stained with benzidine reveal the 
vascular pattern characteristic for ganglia. A dense regular network appears 
in children, Fig. 1, A, tortuous channels of varying diameters are found in 
young individuals, while around the twentieth year the irregularities in diameter 
assume the shape of spindles, ampullae, and spherical dilatations which become 
well marked in adults and aging persons (Figs. 1, B and 2). In hematoxylin- 
eosin and aniline blue preparations these conspicuous vascular ampullae measur- 
ing between 25 and 100 micra in diameter were found to possess walls similar 
to that of a capillary or a small vein (Fig. 3), or in many eases a hyalinized 
layer surrounded the intimal lining. They occur only within the ganglion and 
are probably responsible for the statements of pathologists who describe engorged 
vessels, hyperemia, or increased capillary bed,* '° an impression based on exam- 
ining only stained thin sections. The 300 to 400 micra thick slabs of tissue, how- 
ever, disclose the vascular tree in three dimensions. The vascular pattern ap- 
pears to be independent of the underlying pathology and more nearly related 
to age. Although the size and number of the vascular dilatations do not pro- 


*Generously contributed by Dr. R. H. Smithwich, Boston 
*For this material grateful acknowledgment is made to Dr. D. Denny-Brown, Boston. 
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vress strictly with age, no adult ganglion shows the delicate net of vessels found 
in children. Ganglia from senile persons tend to exhibit a scanty vascular bed. 

Within the ganglia one sees many vascular lumina encased in a_ thick 
hyaline wall (Figs. 5, 7, and 8). They were found in the majority of patients 
who had suffered from essential hypertension or peripheral vascular disease. 
They were absent in all children and young persons, including two patients, 21 
and 33 years of age, on whom a lumbar sympathectomy had been performed for 
peripheral vascular disease. The vessels thus affeeted do not show an internal 


elastie membrane; rather, their media consists of .a hyaline mass, exeeedinely 














Fig. 1.—A, Vessels in a sympathetic ganglion of a 16-month-old male infant (meningo- 


coccal sepsis). (Benzidine stain, *70.) B, Vessels in a sympathetic ganglion of a 43-year-old 
man With rheumatic heart disease. (Benzidine stain. x GO.) 
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poor in, or entirely devoid of, nuclei. Aniline blue preparations show. that 
these hyaline areas contain loose smokelike strands of reticular fibers (Fig. $ 
Transitions from normal capillary or venous walls to fibrous thickenings up to 
the deseribed hyaline halos do exist. It is of interest that sometimes hyaliniza- 
tion apparently encroaches on the environment of the vessels so that a vessel 
may appear to lie within an irregularly shaped halo of an almost structureless 
mass. A portion of the circumference of the vascular wall may remain normal 
while the remainder exhibits hyaline projections. It is possible to trace some 
of these vessels into extrinsic veins. The hvalinized tissue then blends with 
the fibrous capsule of the eanelion. Outside the ganglion the vein retains its 
normal delicate wall. 

Although the arterioles within the gangha removed at operation may show 
hyaline walls and/or intimal thickenings, some severe cases of essential hyper- 
tension revealed only normal arterioles in the ganglia. In general, arteriolar 
changes were much less frequent than hyaline halos observed about the capillary 


or venous channels. 














































































































LAB ASDRARS REREAD BERET BREASULREES REAR LOEES LEER OAR RERRSRESRSLERESREROS BEART BEEES 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 
AGE IN YEARS 


Fig. 2.—Graph showing types of vascular pattern in sympathetic ganglia of forty-one autopsy 
cases. The thick line at the age 0 indicates four newborn infant 





Infiltrating Processes.—Cireumseribed loci of cellular infiltrations are a 
common finding in the ganglia deseribed in the literature as well as in the 
material at hand. Round cells or polymorphonuclear leucoeytes, or both, are 
found to form dense perivascular cuffs, larger areas of infiltration covering 
nerve cells, fibers, and vessels. They sometime lie within the wall of a vessel 
and can be continuous with intra- or extravascular infiltrations. Control ganglia 
of children and young persons did not show cellular aggregates, but they were 
lacking as well in some old individuals, including hypertensives and patients 
with peripheral vascular disease. In Staemmler’s long list,'’ the incidence of 
inflammatory infiltrations increases with age. In our material a connection 
between ‘*sympathetie ganglionitis’” and clinical diagnosis of the individual ease 


could not be established. 
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Fig. 3.—Dilated thin-walled vessels from a lumbar sympathetic ganglion of a 22-year- 
old man with lumbar sympathectomy and = peripheral vascular disease. (Verhoeff’s stain, 
150.) 
Fig. 4. Infiltration in a lower thoracic chain ganglion of ai 47-year-old) woman with 
thoracolumbar sympathectomy and essential hypertension. \ vacuolated nerve cell is seen 
it the top. (Cresviviolet stain, * 250.) 


na lumbar chain ganglion, emptying into 
of a 58-year-old man with lumbar sympa- 


Fig. 5.—Thickened wall of an intrinsic vein 
1 normal vein outside the capsule of the ganglion 
thectomy and peripheral vascular disense. (Hematoxylin-eosin stain, 170.) 


Fig. 6.—Two small cells without processes from a lumbar chain ganglion of 66-Vveare 
old man with lumbar sympathectomy and peripheral vascular disease. (Bodian’s silver method 
counterstained with acid fuchsin, 290.) 




















outer collagenous and elastic capsule, septa, and perivascular sheaths. 





age. 
expense of neuronal elements. Whether or not this situation is due to inflam- 


matory processes, as Claimed by Staemmiler,’’ requires verification. Children’s 
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The Interstitium.—The connective tissue of ganglia consists mainly of its 


The 


reticulum and other framework tissue increases in coarseness and density with 


In extreme cases one can observe veritable fibrosis of a ganglion at the 


ganglia excell in delicacy and sparsity of framework tissue. The sheaths of 


Key-Retzius and the reticulum around the capillaries are loosely woven, while 


in adults the framework is denser, coarser, and more extensive. The deeree 


of fibrosis in older persons, however, did not correspond exactly with age, the 


severity of vascular alteration, or the incidence of infiltrating processes. 





Fig. 7 Mig. 3, 

Fig. 7.—Binucleated pigmented ganglion cell and hyalinized vessel from a lumbar chain 
ganglion of a 57-year-old man with lumbar sympathectomy and peripheral vascular disease. 
(Bodian’s silver method counterstained with acid fuchsin. 320.) 

Fig. 8.—Greatly thickened vascular wall in a lumbar chain ganglion of a 53-year-old 
man with lumbar sympathectomy and peripheral vascular disease. (Mallory’s aniline’ blue 
stain, 320.) 


The Neurones.—Cresylviolet stained sections of sympathetic gangha reveal 
a great variety of abnormal cells, interspersed among a majority of normal ele- 
ments. Paucity of Nissl substance, vacuolization of cell bodies, chromatolysis, 
swollen pale cells and spacious cell capsules containing foamy detritus, pyknosis 
or absence of nuclei, ghostlike cell shadows, and increase in the number or 
density of satellite cells are the most common findings. We did not feel justified 
in following Laignel-Lavastine'® who considered marginal position of the nueleus 
and even excentrie position of the nucleolus as abnormal. The incidence of 
cellular changes is exceedingly low in the child. In autopsy and operative mate- 
rial gained from adults, they defy correlation with age and diagnosis. Accord- 
ing to Kuntz,"" and Kuntz and Sulkin,’? the appearance of the Nissl substance 
and of the satellite cells changes with the functional state of the cell. It was 


possible to see in our series alterations they described, but since normal elements 
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could always be found in the same ganelia and since presumably normal in- 
dividuals also showed similar pietures, we were reluctant to draw any conelu- 
sions. Bodian’s silver stain applied to ganglia gives a similar variety of ab- 
normal findings. Tleavy loads of argyvrophil pigment in neurones of adults, 
haziness or absence of neurofibrillar structure, thickening of dendrites, and 
fenestration of nerve cells can be seen. Knotted and beaded axones, indicating 
degeneration, were observed singly or in strands. The pictures seen correspond 
to the forms deseribed by De Castro? in his account of normal and pathologie 
sympathetic neurones. Binucleated nerve cells ean be found in all age groups 
(Fig. 7). Their signifieance is discussed by Beaton, Holmes, and Windle.! 
There is no evidence that they represent pathologic forms. A somewhat aber- 
rant type of cell was met in most of the silver preparations. They were smaller 
than the average nerve cell, round or polygonal with blunted corners, apparently 
without processes. The nucleus was denser than that of ordinary neurones, the 
evroplasm homogeneous without fibrils, but oeeasionally laden with argvrophil 


eranules, finer than the pigment in typical nerve cells (Fig. 6). 
COMMENTS 


The results indicate that the histology of sympathetic ganglia does not 
give us information about the severity of vascular disease. Although the 
hvalinized vessels in our series were best developed in some cases with Buerger’s 
disease, differentiation of essential hypertension from peripheral vascular dis- 
ease Is not possible, since hyalinization is a common finding in either one of 
the two groups of patients. The severity of the disease as judged by duration, 
blood pressure, and elinical course is not proportionate to the degree and extent 
of morphologic alterations. It appears rather that the ganglia are not a sensitive 
eauge for recording the diseases in question, since they suffer to a varying de- 
eree under pathologie and agine processes of the entire organism. More light 
could be shed on the histopathology of sympathetic ganelia by accumulating 
more control material from aging persons not afflicted with vascular disorders. 
A critical evaluation of the literature together with our findings leads to the 
conclusion that there is no specific histologie pieture for hypertension or periph- 
eral vascular disease in sympathetic ganglia. This harmonizes with the view 
that sympathectomy, although a valuable aid in denervatinge the vascular bed 
or interrupting harmful visceral reflexes, probably does not constitute an attack 


against the souree of vascular disease. 


SUMMARY 


1. Gangha removed by sympathectomy and stained by a variety of tee¢h- 
niques have been compared to routine autopsy material, of known age and 
diagnosis. 

2. Abnormal findings in sympathetic ganglia of adults are exceedingly com- 
mon and include: degenerating neurones, inflammatory infiltrations, increase 
of interstitial tissue, and hyalinized thickened walls of intrinsie veins, 

4. Ganeha of infants and children possess little connective tissue, delicate 
vascular walls, and few or no degenerate neurones. 











SURGERY 


4. The most consistent pathologie findines are hvalinized walls of iIntrinsie 


channels, usually venules, in most cases of essential hypertension and peripheral 


vascular disease. However, the incidence and intensity of these alterations are 


hot strictly related to the severity of the disease nor to the ave of the pate nt. 


Arterioles within the ganelia may present a normal appearance In cases of 


pertension or peripheral vascular disease. 


I ! 


». The findines do not permit the establishment of a histologic picture 


characteristic for either hypertension or peripheral vascular disease. 
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INTERNAL FIXATION OF HIP FRACTURES WITH A 
NEW LAG SCREW 
JOSEPH S. LUNpHOLM, M.D., Rockrorp, IL. 


RACTURE of the neck of the femur is the most common accident occurring 
in later life and is one of the most serious injuries that befall the elderly. 
Until as late as 1925, when Smith-Petersen presented the three-flanged nail and 


ixation methods, the ereat 


thus gave Impetus to the real development of modern 
majority of these fractures terminated finally in death. The truth of this state- 
ment is attested by the fact that in most counties in this country a death oceur- 
ring within one year following hip fracture must be reported to the coroner of 
the county in which the death occurred. 

The history of treatment of fractures of the hip comprises a voluminous 
literature, and through it all the method of internal fixation has become an 
approved and accepted treatment with a laree percentage of excellent results 
and a gratifying drop in mortality rates. Particularly in intracapsular types of 
fracture has internal fixation proved its value and prevented distressing non- 
union. 

The lae serew has lone been used by mechanics to approximate surfaces 
when it is Impossible or inadvisable to use a bolt. The application of the prin- 
ciple of the wide flanged thread of the lag screw to bone surgery is particularls 
logical in that it serves to hold the fractured ends more firmly together than 
any other fixation medium. This was recognized many vears ago by Johannson 
When he brought forth his bone serew, and later by many other surgeons. — | 
have used the lag serew herein described for more than six vears and have not 
found a single instance in which the serew has slipped, or rotation has occurred. 
On the contrary, when reduction of the fracture is accurate the two fragments 
are held in sueh firm apposition that rotation is not possible. In several cases 
where bone rarefaction and absorption occurred I found the lag screw. still 
held the fragments in exact position, eventually resulting in good union in good 
position. No force is required in the insertion of the lag serew; therefore, no 
impaction occurs, and there is no danger of splitting the shaft when goine 
through the hard cortical bone of elderly patients. 

The lage serew herein presented fulfills the eriteria of rigid fixation as laid 
down by Watson-Jones a number of vears ago, namely 

1. Rotation of fragments should be prevented. 

2. Leneth of splint should be sufficient to prevent anegulatory move 

ment. 
3. There should be a minimum of bone displacement. 


4+. There should be a maximum of bone surface contact. 


This lag serew is constructed of nonelectrolytic, nonmagnetic molybdenum 


stainless steel in varying leneths to meet the variation in size of femurs. The 
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principle of drawing the two fragments together requires that all of the threaded 
portion of the screw should be in the proximal fragment. After careful study 
and measurement of a large number of hip fractures I found that the proximal 
fragment was invariably a minimum of one inch in leneth. Because of this 
constant finding the threaded portion of the serew is less than one ineh in 
leneth, which suffices for all hip fractures regardless of where the line of frae- 
ture runs. The head of the serew is beveled at 130 degrees, which is the average 
approximate angle of the femoral neck to the shaft. This permits the under- 
surface of the screw head to lie flat against the shaft instead of digging sharply 
into the bone. Instead of the conventional slot for the insertion of a screw 
driver a hexagonal shaft is countersunk in the head into which the hexagonal 
bar of a special screw driver as illustrated, or that of an ordinary Allen wrench 
fits securely. This gives complete control of direction and leverage without 


danger of slipping or sliding of the screw driver. 





Fig. 1.—Illustration of lag screw herein described, with type of screw driver used. This lag 
screw is made of molybdenum stainless steel, which is nonmagnetic and nonelectrolytic. 

The time to operate is always a question of individual judgment depending 
entirely upon the condition of the patient, the type of fracture, and the pres- 
ence or absence of complications. There is usually no need for haste but 1 have 
found it most satisfactory to operate within the first twenty-four hours if con- 
ditions warrant. In the presence of shock, internal injuries, or complications, 
it is sometimes advisable to delay fixation for one or two weeks. During this 
interim the patient should be kept as comfortable as possible, with sandbags or 
their equivalent holding the injured leg, or in some eases light traction. Anes- 
thesia is purely a matter of choice, although spinal or caudal procaine or intra- 
venous Pentothal sodium is advisable if the operation is to be performed on the 


x-ray table. 














LUNDHOLM: FIXATION OF HIP FRACTURES WITH NEW LAG SCREW TO05 
TECHNIQUE 


The patient is brought to the operating room following the usual preopera- 
tive medication and is placed on an ordinary operating table. A cassette holder 
replaces a part of the mattress pad to facilitate the taking of films during the 
progress of the operation, but no other special equipment is needed. 

The patient is then anesthetized and reduction of the fracture accomplished 
by the Leadbetter method or any other suecessful maneuver. T have personally 
used the Leadbetter method and have had no difficulty in reducing all fractures. 
The thigh is flexed to 90 degrees with the knee also flexed to 90 degrees. A 


folded towel is passed around the upper thigh and traction is applied by an 





A. B. 


Fig. 2.—A, Intertrochanteric fracture of right femur; B, fracture reduced and fixation with 
lag screw accomplished. 
assistant holding this towel while manual traction is also applied in the axis of 
the flexed thigh. With traction being applied in these two directions the thigh 
is internally rotated and the leg is slowly cireumducted into abduction and 
straightened out, the internal rotation being maintained. As the lee is brought 
down to table level the foot is just over the lateral edge of the table, and the heel- 
palm test is applied to confirm reduction. A nurse or orderly then holds the 
leg in this position throughout the operation and x-ray views are taken in 
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both anteroposterior and lateral planes to ascertain that the fracture has been 
reduced. 

The technique of taking satisfactory roentgenograms in both planes is rela- 
tively simple. The cassette holder on the operating table is adjusted to hold a 
cassette under the pelvis, and a loaded cassette is inserted. For the antero- 
posterior view the tube is centered over the neck of the femur using the followine 


landmarks: In drapine the patient a towel clip is clipped through the sheets 


and into the skin at a point midway between the symphysis pubis and the antero- 


superior spine. With this elip as a guide the X-Tay tube is centered over a 
point one and one-half inches lateral and distal to the clip. In taking the 
lateral view the tube arm of the portable x-ray machine is placed at a level 
with the top of the table on the opposite side of the table from the fractured 
hip at the level of the knees. The well leg is then raised and held with the 
knee bent, and the tube is focused obliquely at the fractured hip. A loaded 
cassette is then dropped into a sterile pillow slip held by the surgeon or an 
assistant, and the cassette is then held firmly against the body just under the 
costal margin with one edge of the cassette resting on the table, and facing the 
hip joint at an angle of about 45 deerees to the long axis of the patient. In 
this position the x-ray film is exposed and gives an excellent lateral view of the 
head and neck of the femur. 

A short incision is made through the skin and subcutaneous tissue in the 
lateral surface of the thigh, extending downward from a point just below the 
ereater trochanter. The fascia lata is then incised and the muscle is separated 
down to the femoral shaft. A calibrated @uide pin or a lone drill is then drilled 
through the lateral cortex in a line directed to the towel-clip marker previously 
deseribed. The distance drilled is estimated from measurement of the head and 
neck of the femur, remembering the distorsion caused I the distance of the 
femur from the x-ray film as well as the focal distance of the tube. 

X-ray views are then taken in both anteroposterior and lateral planes to 
ascertain the correctness of the position of the pin or drill. If correct, the pin 
or drill is removed and the length of screw required is more accurately deter- 
mined by measuring the length of the pin that had penetrated the bone and then 
figuring from the x-ray picture any additional length needed. A starting tap 
having the same thread as the serew is then used through the cortex where the 
pin or drill was inserted, in order to permit the wide threads of the lag serew 
to traverse the cortex without drilling a hole larger than the shaft of the screw. 
The lag serew is then inserted and serewed into place, in the direction found 
eorrect by the x-ray films when the guide pin was inserted. As the threaded 
portion of lag serew passes from the soft eancellous bone into the firmer bone 
structure near the cortex of the head of the femur the serew ean be felt to 
erip into the bone as the fragments are thus drawn snugly together. With the 
lag serew in place another set of roentgenograms are taken, again in— both 


anteroposterior and lateral planes, and while waiting for the report the incision 


is closed in lavers. Should the x-ray view by chance reveal a misdirection of 
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the screw it Is only au matter of seconds to remove sutures already placed, ana 
time is saved if the picture reveals satisfactory placement of the screw, 

The entire procedure seldom requires more than thirty to forty-five minutes, 
and the patient suffers little or no shock. The patient is returned to bed and the 
leo placed on pillows with the knee slightly flexed and the thigh moderately ab 
ducted. No splint, sandbae, or other immobilizing equipment is necessary. 
Routine care is given and hieh back rest permitted as soon as tolerated. The 
patient is completely ambulatory in bed, and permitted up in a chair in two or 
three days. Walking with crutches is encouraged as soon as the patient is 
strone enough to use them, putting the affected leg down on the floor while 
walking but cautioned not to put any appreciable weight on it for two months. 
| have had several cases, however, where this advice was disregarded and walking 


without any crutches was resumed within a few weeks of the fixation, and with 





no ill effects. 

Postoperatively these patients are quite comfortable and have very little 
pain. They are able to eat and sleep, sit up on back rest, lie on the well side, 
and move around in bed. In the presence of a complicating arthritis they exhibit 
considerable pain, but this is probably due to the fracture trauma and the manip- 
ulations of the fracture reduction rather than the fixation. Pain continuine 
more than two or three days should be earefully checked for complications, such 
as arthritis, or destruction of the blood supply of the proximal fragment with 


swelling and heginnine NeeLosis. 
CONCLUSIONS 


I have found this lage screw equally efficacious in intertrochanterie as well 
as intracapsular types of fracture, utilizing the mechanical principle for which 
it was originally designed. In adapting it to the fixation of hip fractures, the 
fact that simplicity of insertion, security in the mechanical immobility of frae 
ments, and a practical one-piece screw that can be used by any surgeon without 


extensive equipment justifies its use and demonstrates its effieieney. 
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EPIDERMOID CYST OF THE SPLEEN 


EDWARD FEF. PARKER, M.D)... aNp ALTON G@. Browyx, M.D... CHARLESTON, S. ( 


(From the Department of Surgery, Medical College of the State of South Carolina, and the 
Surgical Service of the Rope r Hospital) 


IIE recent observation of an epidermoid cyst of the spleen has prompted 

us to report the case and to consider briefly nonparasitic evsts of the spleen 
in veneral, 

In 1829, Andral' recorded the first case, presumably a dermoid. From 
then through June, 1946, there have been reported 168 cases... In a search 
of the available literature, 15 (9.2) per cent) of the 168 cases have been 


reported as epidermoid, 


The etiology of nonparasitic evsts of the spleen is not known. Various 
theories have been offered, including those of metaplasia of endothelium® *; 
herniation of splenie tissue’; pre-existing lymphangiomas®; infarction or 


hemorrhage associated with pregnancy’; menstruation, trauma, malaria, syphilis, 
tuberculosis, rupture of an intrasplenic artery, or infarction due to arterial 
degeneration®; misplacement of the Wolffian body’; and of autochthonous 
formation.'” We can add nothing concerning their etiology. 

Of several classifications of splenie evsts proposed, that of MeClure and 
Altemeier,'' modified from those of Moynihan'? and of Fowler,” * is) the 


nost comprehensive, as follow: 


I. True Cysts 
A. Epithelial 
1. Dermoid 
“m Kpidermoid 
Lb. Kndothelial 
1. Lymphangioma 
2. Hemangioma 
3. Polveystic disease 
4. Some serous cysts 
(". Parasitie 
1 Hydatid - echinococcus 
if. False ( ‘'vsts 
A. Hemorrhagic 
B. Serous 
(. Inflammatory 
1. Acute necrosis in infection 
2. Chronie tuberculosis 
I). Degenerative liquefaction of infareted areas caused by 


embolism or arterial thrombosis. 
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The symptoms and signs of nonparasitic splenic cyst vary depending on 
the size of the tumor and on the presence or absence of adhesions. Roentgeno- 
eraphic studies may be of diagnostie value. Because of the lack of any 
characteristic clinical picture and of the rarity of the condition, the pre- 


operative diagnosis has been made very seldom, 





Pig. 2; 


Fig. 1.—The superior surface of the spleen after its removal. 

Fig. 2.—The cross section of the spleen showing the enormous unilocular eyst occupying 
the major portion of the organ, and a small daughter cyst at the extreme left. The resemblance 
to a gourd of this and other published photographs of similar cysts is striking. 

The treatment of choice is splenectomy. This has been accomplished with 
a low mortality (4 per cent).'’ In those patients surviving, no late com- 
plications have been recorded. 

Our case of epidermoid evst of the spleen appears similar to the eases 
of Pohle,"* Schneider,’ Dinand (Lubarseh),' Santy,’ Shawan,!® Hardine,’? Weil, 
Scemama, and Roux-Berger,'* Cosset, Bertrand, and Gosset,’’ Lereboullet and 
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associates?” and to the first ease reported by Montgomery, Meknery, and 
Frank.2! In addition, Custer?* reported five cases in a series of 5000 autopsies. 
A description of the patient observed by us, treated successfully hy 


splenectomy, is recorded here. 





Fig. 3.—The photomicrograph (50) of the wall of the large cyst shows dense col- 
lagenous fibrous tissue with foci of calcification, and with some erosion of its epithelial lining. 
Fig. 4.—A photomicrograph (550) of the lining of the large cyst shows. stratified 


squamous epithelium with prickle cells. 
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CASE REPOR‘ (Roper Hospital No. 48034 Kk. F.y a Negro female, aged 





admitted for the third time on Auge, 13, 1946, because of manic depressive psycly 
\ very large mass was found in the left upper quadrant of the abdomen. 
could not be ascertained. On the first admission, May 24, 1946, while preena 
plained of epigastric pain and vomiting. No specifie cause was found. Rt 
spontaneous. No mass other than the large uterus was noted. In vn x ray 
abdomen the spleen was not outlined. On the second admission, June 18, 19 
birth to a premature male infant, her first child. The puerperium was 
presence or absence of an abdominal mass other than the uterus was not reco 
her return home, the patient ‘*went crazy’? lence the third admission. 
phe Nhe Sn, < 
: 
— Ss 
Fig. 5.—A photomicrograph (x150) of the small daughter cyst shows a capsule and ] 
to that of the large cyst. 
On physical examination, temperature, pulse, and respirations were normal. 
sure was 110/75, There were no abnormal findings except on mental and abdo 


A la 


below 


The 


quadrant, extending 


ination, She was mentally deranged. abdomen was asymmetrical. 


HiaSs in left three fingerbreadths 


presented 


It 


uppel 


marein, was smooth, firm, freely movable, and nontender. No notch was ] 
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no adhesions about it. Most of the presenting surface was discolored white, within which 
area there were patches which appeared gray and seminecrotic. Because of its size, it was 
impractical to remove it intact. Thick, choeolate-colored odorless fluid, 2,000 ¢.c., was aspl 
rated. The fluid contained many short fine hairs, and small shimmering crystal-like bodies 
resembling cholesterol crystals. Following this, the spleen was removed after ligation of 
its pedicle with silk ligatures. All other abdominal organs appeared normal. The wound 
was Closed in layers, without drainage, with interrupted fine silk sutures. Immediately before 
and during operation, 1,500 c.c, of citrated blood were given although there was no. signifi 
eant blood loss. 

Bacteriologic and parasitologic studies on the fluid were negative. 

On gross pathologie examination, the spleen was found to be soft and flabby (Fig. 1). 
On section, it was largely occupied by a cystic cavity measuring 13 by 10 by Il em. (Fig. 
2), still containing 600 to SOO ¢.c. of similar fluid. Adjacent to this was a small multilocular 
evst 4 em. in diameter. The wall of the large cyst was 4 mm, in thickness, tough and fibrous. 


At one end of the cyst there was a small amount of grossly normal spleni¢ tissue. On micro 
scopic examination, the evst wall (Fig. 5) was thick and collagenous fibrous, showing variable 
numbers of inflammatory cells, foci of calcification, and many macrophages. The lining of 
the evst was well preserved in many areas, and consisted of stratified squamous epithelium 
showing keratinization and prickle-cell formation (Fig. 4). Sections of the small cyst (Fig. 
)) showed, in addition, a well-defined basal layer of its epithelial lining. No hair follicles or 
other skin appendages could be found in numerous sections. 

There were no postoperative complications. The wound healed) per primam. Hea 
mental state showed no change. She was discharged from the hospital on Sept. 19, 1946. 


On Feb. 17, 1947, a follow up note from a mental hospital reported no later complications. 


Comment. At operation, it was felt that the evst was a dermoid because 
hairs were present in the fluid. However, lacking microscopie proof, the 


evst is classified as epidermoid rather than dermoid. 


SUMMARY 


1. A brief review of the etiology, pathology, symptoms, and signs of 
honparasitie evsts of spleen is presented, 
2. Among 163 cases of nonparasitic evst of the spleen previously reported, 


15 cases (9.2 per cent) have been classified as epidermoid. 


3. An additional case of an epidermoid cyst of the spleen, treated sue- 


cessfully by splenectomy, is reported. 
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radiated down the lee, and was more severe when the patient Was sitting; 


SCTATICA CAUSED BY CYST FORMATION IN OLD TEMATONA 


REPORT ON THREE PATIENTS TREATED SURGICALLY 


RaLtpu Herz, M.D... CLEVELAND, Onto 


A MONG the patients who have consulted me because ot severe baek pain 


owine to faseial fat hernias were three women who had, in addition, 


unusual manifestations of sciatica which could not be attributed to the fascial 


fat herniations causing the more generalized baek pain. In all three, the pain 


One 


patient (Case 3) also complained of discomfort on walking, and displayed an 


abnormal gait. The sciatie symptoms in all these eases were apparently initiated 


ly trauma, and in all three, removal of a fibrous CVst in the 


region of the selatie 
nerve relieved the pain. 

In view of the striking similarity in the history, symptoms, and physical 
findings in these cases—especially since all of the patients had = fascial fat 


hernias as well as the fibrous evsts involving the seiatie nerve—it would seem 


of interest to reporl them asa GTOUD. 


CASE REPORTS 


CASE 1. \ woman, aged 46 vears, had suffered for ten vears from severe backache, 
Which was more intense at night. She had noted a trigger point of pain in the back for vears, 
but the pain did not radiate to the legs. She consulted many different physicians, who 
treated her for ‘‘arthritis,’’ but she obtained no relief One vear before [ examined her, 
she had had a second severe fall, which ereaths aoeoravated the symptoms, About five months 
before slic beown to notice pein on sitting: this is rete ed to the butto k, and do vn the 
left thigh and leg, and had ine ensed steadily In severity, \t the time this pain was first 


noted, the patient had also palpated a soft tumor in the buttock. She had continued to seek 
relief from the suffering, but all treatment had been ineffective. At the time she consulted 


me, she had been advised to see a psychiatrist, since her physician had come to the con 


¢Clusion that the difficulty was psychogenic, 


Physieal examination elicited tenderness over the fourth and fifth lumber vertebras 
and a trigger point of pain in the left sacroiliac region, which was relieved by repeated 
injections of anesthetic solutions. There was also a large palpable mass in the left buttock. 
This area was also injected with anesthetic solution. The first attempt to relieve the pain 
in this way was not successful, but with deeper injections of larger amounts of anesthetic 
solution, the patient obtained ten porary relief from. thi pain in the leg, The preoperative 
diagnosis was fascial fat hernia in the left sacroiliac region and lipoma of the left buttock. 


] 


(At operation, herniated fat was excised over the left sacroiliae region, and a large 


mass of dense fibrous tissue was widely excised through an incision over the left buttock. 


The patient experienced relief both from the back pain and the pain down the leg, 
after operation. She was examined six months later, and was still entirely symptom-free. 
Pathologist’s Report.—Sections of the herniated fat showed mature homogenous fat, 


supported by strands of delicate fibrous connective tissue. Sections of the tumor removed 


from the buttock showed a CVst with the wall composed oft sparsely eellular. densely collagen 
ous connective tissue, richly vascularized with capillaries and arterioles. Focal edema and 
degenerative change, with swelling and pseudoeystic transformation, were present in several 


areas, along with perivascular exudation of Iwmphocytes. The inner aspect of the evst was 
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generally devoid of lining except focally for a pseudoepithelial covering, apparently con 
sisting ot mesenchymal cyst. \tanched to the inne1 aspect were strands of fibrin and small 
fragments of blood elot rie. J 

The pathologist *’s dinenosis was adipose tissue and fibrous CySt, tne seat of chronic 


inflammation. 





Fig. 1 (Case 1).—Collagenous connective tissue and fat richly vascularized with capillaries 


ind infiltrated with Iymphocytes and polymorphonuclear leucocytes. Some of the fat cells 
are isolated. Giant cells are present in several places. 
CASE 2.—A woman, aged 35 years, who was examined in February, 1947, had suffered 


an injury to the back five vears before. She had had continuing pain and had the typical 
history of having sought relief from various physicians, including orthopedists, and from 
chiropractors, The pain in the left sde of the back was more severe when the patent Was 
sitting, and radiated centrally down the thigh and leg. The pain also was aggravated with 
movenients of the leg, especially on abduction of the left leg and on flexion of the right 
thigh on the body. 


Physical examination revealed tenderness over the left sacroiliae joint. Kive palpable 


nodules and trigger points of pain were located in this area, and relieved by injections of 
anesthetic solutions. Deep palpation also revealed a mass in the left buttock, which was 
also relieved by injection of anesthetic solution. The preoperative diagnosis was multiple 
herniations of fascial fat. 

At operation, several fascial fat hernias were excised from the left sacroiliac region. 
\fter closure, another incision was made over the left buttock. Ilerniated fat was removed 
and also a cyst, measuring S by 10 em., which was filled with fluid. 

The pathologist’s diagnosis was adipose tissue, the seat of edema, hemorrhage, and 


subacute inflammation. 
Operation relieved the pain in the back and leg, and five months afterward the patient 


Was examined and found to be symptom-free. 
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CASE 3.—A woman, aged 46 years, had had a severe fall, landing on her back, three 
years before I first examined her. Several subfascial fat hermiations were found and ex 
cised, but this operation afforded little relief. The back remained tender, and the patient 
complained of difficulty on walking, and of more severe pain when sitting. 

Physical examination showed marked tenderness over the cervieal, upper thoracic, 
middle lumbar, and sacral regions, The patient complained that the pain was accentuated 
when she was sitting. She walked with the right foot everted. In view of the similarity 
of symptoms in this and the two preceding cases, an attempt was made to palpate a mass 
in the buttock, but none was found. Nevertheless, injection of anesthetic solution in’ the 
right sciatic region afforded some relief from the pain in the leg. 

A neurologist who saw her in consultation suggested exploration of the right sciatie 
region, This was done, with removal of a cyst, 6 by 14 em., from this area. When the 


thigh was flexed, during the exploration, fluid was forced out from the lower end of the cyst. 


dd Phi 
oS OFF, 5) ; & 
ebb >'s 





Fig. 2 (Case 3).—Cyst wall composed of dense fibrous tissue and granulation tissue. The 
latter occurs adjacent to the inner aspect which shows adherent masses of fibrin and blood 
clot. There is a diffuse lymphocytic exudate. 


Microscopic examination showed a fibrous cyst and fibroadipose tissue, the seat of 
chronic inflammation (Fig. 2 
When the patient was examined three months after operation, she had no discomfort 


on walking, and the gait was normal. The pain in the thigh and leg had disappeared. 


Seiatica, a term first used by Cotugno in 1764, has been applied to any 
condition characterized by pain in the lower part of the back and the lower 
extremities, regardless of cause or varying clinical manifestations. It is a 
general term which has included neuralgia, neuralgia paresthetica, neuritis, 
radiculitis, protruded intervertebral disk, myalgia, and myositis. 
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The spinal cord terminates opposite the first lumbar vertebra. The nerve 
roots forming the cauda equina arise from the lumbar and sacral regions of the 
spinal cord, descend in the subarachnoid space intradurally, and are freely 
movable, except as they approach their exits. At the level of the sciatic noteh, 
all these components unite to form one band—the seiatie nerve. The nerve 
passes around the ischial spine and descends in the posterior portion of the 
buttock between the ischium and = ereater trochanter. The pyriform muscle 
bridges the widest portion of the nerve and occasionally is split by the c¢om- 
ponents of the nerve. The gluteus maximus covers the nerve below this point. 
The nerve then descends in the posterior part of the thigh into the interspace 
between the semitendinosus and semimembranosus medially, and the bieeps 


femoris laterally. 


Case 2 
Case 3 
Case 1 yf [- 
Bs BRIGG “47 
Fig. 3$.—Diagram showing situations of cystic lesions causing sciatic symptoms. 


Pathologic changes affecting the sciatic nerve are principally those of pres- 
sure neuritis, and the intervertebral foramen constitutes a critical region for 
symptoms arising from this cause. Chronic selatic pain is usually caused by 
pressure or irritation of the sciatic nerve from an external souree. According 
to Lewin,* predisposing factors are congenital anomalies, circulatory or endocrine 
disturbances, and trauma. 

In the three cases reported here,* in which pressure on the sciatie nerve 
Was caused by a fibrous eyst in the buttock, it would appear that the original 
cause was trauma, since all the patients had a history of injury preceding the 


*Since this article was submitted for publication, I have found a fourth case which 


may be classified in this category. Mr. A. T. H., aged 57 years, complained of sciatica since 
1929. During acute attacks he had difficulty when sitting. At the time of examination on 
\pril 27, 1948, the chief complaint was that he could not sit any length of time without pain 
and discomfort. Physical examination revealed an irregular mass between the anus”) and the 


tuberosity of the ischium, with continuity palpable to the greater sciatic foramen. Circum- 
injection with 14% per cent Metycaine solution relieved the symptoms, therefore operation was 
deferred, 
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onset of symptoms. In two cases, the eystic mass was palpable, but in the other 
it was discovered by exploration, although suspected preoperatively, on the basis 
of the striking similarity of svmptoms to those in the first two cases. 

In the first two cases, the evstic mass was in the left buttock and in the 
third, on the right. In none of these instances was the selatic nerve itself in- 
volved in the lesion. The situations of the lesions varied (Fig. 3), but in all 
they were close to the sciatic nerve so that, with certain movements, the nerve 
was subjected to abnormal pressure, producing severe pain. In the first) two 
cases, it seems evident that the pain experienced by the patients in the sitting 
position was caused yy direct pressure on the selatic nerve. In the third ease, 
the evst was elongated, and the large quantity of fluid it contained shifted with 
motion. It is presumed that in this instance the pressure of this shifting fluid 
ceontent produced the pain. 

SUMMARY AND CONCLUSIONS 
Three cases of sciatica, apparently initiated by trauma, are reported. 


Surgical exploration in each of these cases disclosed a hematoma with evst 


formation. 

All three patients were relieved of the severe, radiating, seiatie pain bv 
eXCISION oft the CVSS. 

These findings may be significant in certain cases of selatica in which other 


causes of pain have heen eliminated, 
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AMPUTATION OF THE CANINE ATRIAL APPENDAGES 
H. WK. HeELLERSTEIN, M.D... E. Stnarko, M.D... AND M. DonGix, M.D., Cuicaco, Inn. 


(From the Cardiovascular Department, Medical Research Institute, Michael Reese Hospital) 


HROMBUS formation in the left atrial appendage is a frequent sequela of 

rheumatic mitral disease,’ and subsequent repeated arterial embolism often 
produces disabling or fatal complications. There are no effective methods to 
prevent such thrombus aceretion or embolization therefrom. The use of the 
anticoagulant drugs, heparin and dicumarol, offers one possible solution of this 
problem. It has seemed to us, however, that in selected cases of repeated em- 
holism a more direct approach might be feasible, namely, surgical excision of 
the thrombus-containing atrial appendage. As a preliminary step, the following 
experiments were performed to determine the effeet of amputation of one or 
both atrial appendages of normal dogs. 


METHODS 


Experience and confidence in this type of cardiac surgery were obtained in 
a series of previous experiments where, through the same approach, broad flaps 
of myocardium were elevated on each side of the descending coronary artery 
branches and sutured back over the vessels. This was done in an attempt to 
produce heart failure in the dog by thinning the effective functioning myo- 
eardium. 

In the excision of the atrial appendages eight dogs were used, each weighing 
hetween 8 and 11 kilograms. Food was withheld for twenty-four hours prior to 
surgery. Under intravenous pentobarbital sodium anesthesia (25 me. per kilo- 
eram) the animal was placed in the right lateral position and a skin incision 
made in the fifth or sixth left intercostal space. The incision was three to four 
inches long, running parallel to the ribs and extending from the left parasternal 
line to the left anterior axillary line. The ineision was earried down to the 
parietal pleura, and as soon as the pleural cavity was entered mechanical 
artificial respiration was instituted and maintained throughout the remainder 
of the operation until the pleural cavity was closed. In the first few animals, 
portions of the fifth or sixth left ribs were resected. Subsequently, it was found 
that adequate exposure could be obtained by retraction of the ribs without rib 
resection. Following entrance into the pleural eavity, the left lune was retracted 
and protected with a towel moistened with isotonie saline solution. The left 
atrial appendage was easily seen through the parietal pericardium. The latter 
was incised longitudinally parallel to the left phrenic nerve, over the base of 
the appendage. One to two cubie centimeters of 20 per cent solution of proeaine 
were applied topically to the atrial appendage to avoid ectopic atrial rhythms.* 
In some cases, procaine was injected directly into the atrial myoeardium in the 


region of subsequent amputation. An Allis clamp was then plaeed on the tip 


Aided by the Emil and Fanny Wedeles Fund for Cardiovascular Research. 
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of the atrial appendage, and a right angle clamp or curved hemostat clamped 


across the base of the appendage. In two does, two transfixion sutures were 


placed helow the clamp and. tied securely, In the remainder of the does, 
simple ligature at the base of the appendage sufficed. The atrial appendage was 
then amputated with scissors, and a transfixion suture was placed as reinforee- 
ment distal to the encireling ligature. Atraumatic needles and 00 catgut or 
braided silk sutures were used. There was no significant bleeding. The parietal 
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used in some cases to stimulate spontaneous respiration when artificial respira- 
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atrial appendage, in two the right atrial appendage, and in one both atrial 


ap] 


unl 


elec 


ape 


or 


pre 


before sacrificing the animals, four to twelve weeks following the operation, 


‘trocardiograms (three standard limb leads, and precordial leads from the 
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icardium was incompletely closed with interrupted silk sutures, leaving a 2 
aperture in the base of the pericardial sac allowing drainage into the pleural 
itv. The parietal pleura was closed, artificial respiration discontinued, and 
chest wall repaired in the usual manner. After closure of the chest residual 


Was aspirated by needle and syringe. Intravenous papaverine (15 me.) was 


1 was discontinued. 

Exactly the same operative procedure was followed when the right atrial 
wndage was excised, except that the animal was rotated to the left lateral 
ition after the pericardial cavity had been entered. In five animals, the left 


wndages were removed. 
Postoperatively, the animals were placed in individual cages, and 200,000 


ts of penicillin were administered intramuscularly daily for ten days. Serial 


x and the third right parasternal intercostal space, usine the right foreleg 

central terminal as the location for the indifferent electrode) were taken 

operatively, immediately after surgery, two weeks following surgery, and 
1. 


RESULTS 


Seven of the eight dogs survived the operation. The first animal developed 





respiratory difficulty, and the heart ceased beating 15 minutes after chest closure. 


The 
fou 


Wee 


The 


» other seven dogs had an uneventful postoperative course. Within twenty- 
r hours after surgery they were ambulatory and eating well, and within one 
‘k they were lively and behaved as did nonoperated dogs. 

The serial eleetrocardiograms did not reveal any abnormal atrial rhythms. 


»P and T deflections varied somewhat in direction and amplitude from record 


to record. These variations are aseribable to changes in position of the animal 


and its heart,’ although an attempt was made to keep the animal in the same 


pos 
the 
ven 


ition each time a record was taken. There were no abnormal deviations of 
S-T-T or P-Ta segments which would indicate significant injury to the 
tricular or atrial myocardium. One animal developed a broad, notched P 


wave in Lead II immediately following surgery, indicating intra-atrial block. 


Thi 
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s abnormality had disappeared by the time the subsequent electrocardiograms 


‘e made. The P-R interval remained unehanged in all animals. 


Two dogs were sacrificed four weeks postoperatively, the remaining animals 


1 twelve weeks. Necropsy revealed firm adhesions between the visceral and 
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parietal pericardium, only in the region of the stump of the atrial appendage. 
Klsewhere, the pericardium was smooth and elistening. In the dogs in which 
both atrial appendages were removed, there were thin, fibrous pleuropericardial 
adhesions in the region of the incision of the pericardial sac. The atrial incisions 
were firmly healed in all dogs, and the endocardial surface was well endothelial- 
ized. There were no dilatations in the region of the amputation stump or adher- 
ent mural thrombi (Fig. 1). Careful examination of all organs failed to reveal 
congestion, emboli, or infaretion, Sections were made through the atrial amputa- 
tion stump and stained with iron hematoxylin and eosin, trichrome, and the 











A. B. 


Fig. 1.—A, Photograph of epicardial surface of atrial amputation stump showing firm 
localized, fibrous adhesion of parietal to visceral pericardium (at arrow). B, lndocardial sur- 
face of amputation stump, showing complete endothelialization, and absence of mural throm- 
bosis (at arrow). 
van Giesen stain for elastic tissue (lig. 2). The following report® was made: 
There was extensive fibrosis alone the line of suture with formation of cellular 
connective tissue irregularly disposed and the seat of superimposed exudation 
of cells—lymphoeytes, polymorphonuclear leucocytes, and some plasma cells. 
This extended through the muscular coat and the endocardium and involved 
the endothelial lining: the latter showed no mural thrombosis, and was _ re- 
endothelialized. In the vieinity of the ligatures, there was fibroblastic change 
and formation of richly vascular granulation tissue showing dense cellular 


*Report by Dr. Simon Koletzky of the Institute of Pathology, Western Reserve University. 
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infiltrate. There were occasional foreign body giant cells, and also a moderate 
number of monocevtes containing Iron pigment, There were no abscesses. In 


veneral, the deeree of inflammation was not severe. 





os 
Fig. 2.—Van Giesen elastic stain of section through stump of atrial amputation, four 
weeks after operation («5). A, KMndocardial surface showing absence of mural thrombosis, with 
complete re-endothelialization; B, remnant of ligature C, epicardial surface showing adhesion 
of visceral and parietal pericardium; WD, extensive fibrosis along line of suture. 


COMMENTS 

The atrial appendages serve no significant function and their removal should 
not compromise the eardiovascular system. Amputation of one or both atrial 
appendages was successfully performed without subsequent mural thrombosis, 
embolism, persistent disturbance of rhythm, or congestive heart failure. The 
atria healed readily to produce a firm, well-endothelialized sear, and the myo- 
eardium united in a firm manner, histologically similar to that of musele wounds 
elsewhere in the body. Beek and others? * have repeatedly emphasized this 
property of primary healing of wounds of the heart and the tolerance of both 
human and canine hearts to trauma. 

We recognize the fallaey of transposing unreservedly the results of surgery 
on the heart of the healthy dog to the diseased heart of man. Moreover, the 
healing c¢apacity of the dog differs considerably from that of man. However, 
the feasibility of atrial appendectomy in does suggests that further consideration 
be given to this method as a form of therapy in patients with rheumatic heart 
disease and mural thrombi in the atrial appendages. The ease with which the 
atrial appendages may be manipulated or excised also suggests that the atrial 
approach be used in surgical procedures on the mitral valve rather than the 


direct ventricular approach as has been used prinetpally in the past.‘ 
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SUMMARY AND CONCLUSIONS 


1. Seven of eight dogs survived unilateral or bilateral atrial appendectomy. 
One dog died immediately after the completion of the operation. The post- 
operative course was essentially uneventful in all surviving dogs. Serial electro- 
cardiograms failed to reveal abnormal atrial rhythms or evidence of atrial 
injury except in one dog who developed transient intra-atrial block. Neerops) 
revealed excellent healing with a firm sear whieh was well endothelialized with 
out subjacent mural thrombosis. Localized perieardial and pleuropericardia! 
adhesions were found in the region of the amputation stump. 

2. Excision of one or both atrial appendages is feasible in does. 

3. It is suggested that clinical applications of this method be given further 
consideration. 

4. The left atrial appendage approach for surgery or dilatation of the 
mitral valve is suggested in preference to the ventricular approach. 


We are indebted to Dr. L. N. Katz for his criticisms. 
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THE TREATMENT OF MALIGNANT LIP FURUNCLES WITH 
EMETINE 


EpuARD Mencutor, M.D... ANKARA, TURKEY 


{ From the surgical clinic of the fnkara N “diuite Tlastanestv) 


HE common type of furuwnele is usually defined as a circumscribed pert- 
follicular suppuration followed by massive necrosis of the central hair follicle 
together with its sebaceous glands. When a similar process befalls not a single 
follicle but a continuous group of them the term carbuncle is generally used. 
Such a differentiation is, as [| have pointed out over a lone period, far from 
being correct.'| In the first place, many typical furuncles are so voluminous in 
densely haired parts, as on the head, that for the process to occur in a single 
follicle is not possible. In reality the characteristic feature of a carbunecle con- 
sists in the formation of miliary abscesses in its periphery; under continuous 
dissemination of these miniature foci the carbuncular structure enlarges. The 
question how these miliary abscesses develop themselves cannot vel be answered 
in a satisfactory manner. Nevertheless, it is important to know that their 
spreading is not limited to the skin and the subcutaneous tissues but they may 
also involve deeper layers. Therefore, in advanced cases of neck carbunele 
these miliary abscesses can infiltrate the underlying muscles. As satellites of 
malignant furuncle of the lip they make their appearance in the submucosa and 
the mimetic muscles. Even in metastatic manifestations, which often follow 
this type of staphylococcic infection, the same groupwise formation of miliary 
abscesses can be encountered. The so-called metastatic carbunele of the kidney 
is its classic representative. In any rate it is a question of mere convenience 
for this special type of progressive purulent infiltration in the proximity of a 
furuncular structure to be called ‘*carbuncle’’ or ‘* malignant furunele.”” It is 
astonishing that this typical anatomic feature which I first deseribed in 1921,' 
and which can easily be verified when a carbunele or malignant furunele is 
thoroughly opened in due time, is not even mentioned in the current textbooks. 
Only in late cases, when the miliary abscesses have **melted’’ into large puru- 
lent tracts, the primary characteristic structure finally becomes unrecognizable 
The tendency to septic generalization is especially high in malignant Ip 
furuncles. The rapid involvement of the adjacent veins—in the first place the 
vena angularis, with the well-known fatal consequences for the sinus cavernosus 
and the leptomeninges—is mostly responsible for it. Nevertheless, the develop- 
ment of septicemia is not necessarily bound to the competition of thrombophle- 
bitis. When the initial furuncle once has assumed a malignant character- 
recognizable by the onset of fever often accompanied by chills and a quickly 
progredient and considerable swelling of the lip, severe pain, rapid deterioration 
of the general conditions—the chances for recovery are generally poor. 
In the past, operative treatment has generally been regarded as indis- 
pensable in severe cases. However, for more than thirty years, conservative 
Received for publication, April 30, 1948. 


724 














MELCHIOR: EMETINE FOR MALIGNANT LIP FURUNCLES 725 


measures have been considered nearly everywhere as more promising. <A short 
historical exposure on this behalf is to be found in my paper of 1926°. Typical 
of this predominant conservative tendency might be considered the formulation 
of Ch. Lenormant®: ‘*The confinement to conservative measures helps the or- 
vanism to limit the infection.’’ My own experiences led me to quite different 
conclusions. In my previously mentioned article [ attempted to explain that 
nonoperative procedure can be useful only in rather benign cases, whereas in 
the presence of real malignant development a positive result, if obtainable at 
all, can be expected only from a large débridement of the infected area c¢om- 
bined with section of the angular vein. This latter is done by a transverse 1nél- 
sion made 1 to 2 em. beneath the interior angle of the orbita, dividing the soit 
parts down to the bone. For many years | have emploved this method with 
fairly good results. However, [ have since found out that emetine can be a 
precious drug against various septic conditions and this led me to try it also 
against malignant furuncles. The results I obtained were so satisfactory, that 
in the last eases operative measures could be entirely omitted. Before entering 
on the details of these experiments some previous explanation of this new use 
of emetine will be necessary.' 

Emetine, the well-known alkaloid of the ipecacuanha, has been used for 
surgical purposes as an often successful drug against tropical liver abscesses 
due to amebie infection. Furthermore, it has been used occasionally against 
lune abscesses, and if a positive result occurs this has often been regarded as 
sufficient proof for the amebie nature of the suppuration. The good results 
[ obtained in Ankara in cases of liver abscesses, which had no relation to 
previous amebic dysentery, made me doubt the exclusive antiamebie efficiency 
of emetine, and further experiences gave clear evidence that. this drug can be 
very useful in many nonspecific infections. Especially good results were ob- 
tained in severe cases of peritonitis of different origin (appendicitis or traumat- 
ic lesions of the bowel), in severe biliary infections, in general septicemia, 
and in gaseous gangrene. In many of these cases emetine acted as an important 
supplement to surgical procedure, but sometimes no other treatment was 
needed. 

The theory of this ‘‘new’’ therapeutic capability of emetine has still to he 
developed. The nearly momentaneous effect which often ean be seen under 
these conditions is its most striking feature and could point to the assumption 
of a high antitoxic efficiency, for it cannot be regarded as a mere bactericidie 
one, as will be explained later. This is supported by experiments made in vitro 
by P. Bernoulli. Again, in vivo, that is, on infected animals, this author en- 
tirely confirmed my clinical experiences.° 

In eight cases of malignant furuneles of the face, to date, I have used eme- 
tine—partly alone, partly as a supplement to failing surgical procedure. To 


vive an idea of its efficiency a short report of those cases is indispensable. 


CASE REPORTS 


CaSE 1 (Prot. No. 9355).—Naciye, 30 years of age, entered the hospital Sept. 27, 1943, 


or 


with a malignant furuncle of the upper lip which began four days previously. She had had 
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several chills and the temperature was 39° C, \ Jarge incision was made, In the atternoon 


the temperature rose, accompanied by a new chill, to 89.5° C.; the following morning the 


) - ‘ rey) , } ] } 
temperature was again 389.0° ©, Phe considerable local swelling persisted and the general 
state became alarming, KEmetine 05 Gm, pel day Was Oly n. As Fic. | shows, this was 
followed by a rapid fall of temperature, which beeame norma! im the course of a few days 


Still more striking was the change in general condition, which became very satisfactory al 


most Immediately afterward. Rapid diminution of the local swelling and the other in 
flammatory signs followed, The patient was discharged from the hospital completely re 
overed after ten days. 











Case 2.—Orhan, 19 years of age, wa admitted to sanother service ino Ankara on 
Feb. 8, 1945. On February 3, a furuncle of the lower lip had made its appearance, The 
rapid increase of the local swelling together with repeated chills made stationary treatment 
necessary (February SS). Prontosil was giver Fie. 2), and on February 10 a large ine 
sion ot the infiltrated area was made, but only a temporary diminution of the fever was ob 


tained. whereas the local swelling showed a considerable increase. The general state be 


eame alarmin Albuminuria was 0.25 per cent. On February 15, the forme incision Was 


enlarged, the angular vein was cut no visible thrombosis), and emetine (0.02 Gm. twice 
a day up to February 19) was administered, This was followed by a lytie decrease and 
final disappears nee of the fever. Also, the local conditions and the eeneral state showed a 
quick improvement, The patient was discharged home on March 8, as practically cured, In 
the urine there was still a trace of albumin. <A> short time afterward the recovery was 


complete. 


CASE 3 (Prot. No. 4121).—Izzet, 34 vears of age, was admitted April 17, 1946, with a 


malignant furuncle of the upper lip. The alteration had developed in the course of three 


days. The lip showed an enormous snoutlike swelling, and the induration reached nearly 
the inner angle of the orbit. The general condition was serious. With superficial ether nit 


eosis [ opened the left side of the upper lip with a large frontal incision and it was found 


that all strata were crippled by miliary abscesses, Section of the angular vein was done 
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and simultaneously emetine was given (0.06 Gm. per day) and continued up to April 23 (0.42 


Gm. in all). The following day the patient felt well; the swelling was quickly decreasing. 
From April 20 he was definitely without 
April 25. 


fevel rig. 3 and was dismissed as cured on 


CASE 4 (Prot. No. 11955).—Semiha, 22 years of age, was admitted Oct. 21, 1946, with 
a malignant furuncle of the upper lip of five days’ duration, There was pain, fever, and 
insomnia. At the time of admission, the whole lip showed a snoutlike swelling and the left 
cheek was also involved. Since the temperature was not very high (Fig. 4), with absence 
of chills, the treatment in the first days was only symptomatic. On October 23, the swelling 
showed a considerable increase and emetine was given (0.03 Gm. twice a day, continued till 
October 29, 0.42 Gm. total). As early as the following day the patient declared that for 
the first time she had slept well; the pain was entirely gone. Subsequently the infiltration 


diminished quickly and the general state was perfect. The 


temperature Was normal from 
November 7. 


In the following days a small superticial abscess developed in the region of the 


cheek without any thermie reaction. On November 12 the focus was opened. The pus con 
tained Staphylococcus aureus. In only three days the small wound was sealed. 


The patient 
was dismissed as cured November 14. 





LY 42 
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CASE 5 (Prot. No. 12989).—Izzet, 18 years of age, was admitted Oct. 9, 1947 with 


a furuncle of the upper lip of three days’ duration. There was growing pain and swelling. 
Several times there was a feeling of shivering, but not a real chill. This was a typical 
malignant furuncle with large surrounding edematous swelling. The 


general state was not 
severely altered, and the temperature was only 


b7.4° C., with 17,200 leucocytes per cubic 
millimeter in the blood. Emetine (0.03 Gm. twice daily) 


was given. The following day the 
patient felt better. The second day the 


temperature was normal, and the swelling was 
diminished. On October 11 some pus was 


skin. 


tient was discharged from the hospital as cured on Oct. 15. 


evacuated by spontaneous perforation of the 


On October 13 the leucocytes were diminished to 9,400 per cubic millimeter. The pa 
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CASE 6 (Prot. No, 13098).—Hilmi, 82 vears of age, was admitted to the hospital Oct. 
11, 1947, with a furuncle of the lower lip. There was considerable edematous swelling, a 
general feeling of uneasiness and severe pain with insomnia. The temperature was 57.5° C., 
Emetine (0.03 Gm. twice daily) was given, This treatment was followed by immediate re 
lief of pain and a quick diminution of the swelling. The patient was able to sleep without 
the aid of narcotics, The temperature became normal on October 14. The leucocytes were 
11,600 per cubie millimeter on October 13 and 8,800 on October 18. The patient was dis 
missed as cured on October 19. 

CASE 7 (Prot. No. 7357).—Firdevs, 16 years old, was admitted June 14, 1947. <A 
furuncle of the upper lip had begun in a harmless way; about six days previously there was 
increase of the swelling and pain with strong headache, general bad feeling, and high fever. 
At the time of admission the temperature was 38.6° CC. There was a snoutlike swelling of 
the upper lip with involvement of the cheek extending to within the region of the orbit. 
The general condition was poor. Immediate medication with emetine was instituted (0.06 
Gm. the first day, 0.08 Gm. the following days, until June 21, a total of 0.62 Gm.). The 
changes which took place under this treatment were very striking. On the first day after 
emetine (Fig. 5) the temperature became practically normal. The patient declared spon- 
taneously that a very short time after the first injection she had a wonderful feeling of well 
being. On June 17, the formerly large swelling was already reduced to the size of a small 


cherry; spontaneous perforation followed and the patient was discharged June 21 as cured. 
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Pig. 5. Fig. 6. 


CASE 8 (Prot. No. 3854).—Sabit, 34 years of age, was admitted March 31, 1947, with 


a malignant furunele of the upper lip. In the previous twenty-four hours there had been 


ten violent chills and when transferred on the ward he was under the grip of a long-lasting 
severe one. There was typical infiltration of the lip with widespread edematous swelling 
of the surrounding tissues. The temperature was 39.6° C. The urine contained a trace of 
albumin and some erythrocytes. The blood culture indicated the presence of hemolytic 
Staph. aureus. The patient arrived in the afternoon, 0.08 Gm, emetine was immediately 


given and the treatment was continued until April 7 (0.64 Gm., total). The following day 
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the temperature showed a critical decline to become normal four days afterward (Fie. 6). 
There was no recurrence of chills and all other signs disappeared in a short time. The 


patient was dismissed as cured on April 10, 


These eight cases of malignant furuncle of the face represent the total of 
those patients treated with emetine, and in every one a very satisfactory re- 
sult was obtained. In a critical analysis of them it should be considered that 
their clinical importance is not a homogeneous one. Therefore, in Cases 5 and 
6, although belonging certainly to the class of malignant furuncles, the symp- 
toms were mitigated. If the whole material had been of the same kind, it would 
be impossible to attribute the good final results with sufficient precision to the 
mere action of emetine. Similar doubts could be expressed for Case 3. Un- 
doubtedly it was a very bad case, but a large incision had been made and no 
one could deny the possibility that the recovery might have been due to the 
surgical procedure. As I have explained before, | have been fervently partial 
to the surgical treatment of malignant furuneles, because the results obtained 
were very satisfactory. But the recovery which followed the incision in Case 3 
was more prompt and in every way more impressive than ever before when 
incision alone was made. The assumption seems justified, therefore, that a 
considerable part of this favorable reaction must be attributed to emetine. 

But even the most intransigent critic will have to acknowledge the really 
amazing effect of emetine obvious in the other cases. Very significant is Case 
1. The initial incision was followed by a new rise in temperature, accom- 
panied by a chill and growing local swelling. It may be that the incision had 
not been made to a sufficient extension. But nevertheless it is known, that 
under those conditions the prognosis becomes very bad. In this situation the 
administration of emetine was immediately followed by an impressive ameliora- 
tion and quick recovery. This dramatic change means more than a mere coinei- 
dence. The same was seen in Case 2. Here, also, surgical intervention had 
been made before, but things took an alarming turn and the final recovery 
was certainly due more to emetine than to the completing of the primary inci- 
sion. An equally rapid amelioration of highly eritical conditions followed the 
administration of emetine in Cases 7 and 8. The most remarkable of them is 
undoubtedly Case 8. Not less than ten long-lasting chills had made their ap- 
pearance in the last twenty-four hours, in this patient, and Staph. aureus was 
found in the blood. But this dangerous situation was entirely altered the fol- 
lowing day. No chill recurred and final recovery took place in a short time. 
These last observations are so persuasive that no serious objection can be made 
against my interpretation. A further proof for this affirmation results 
from the fact that this reaction to emetine is not a phenomenon to be seen only 
in malignant furunecle. If emetine has any effect at all it very often assumes 
this dramatie form, may it be in eases of generalized peritonitis, severe biliary 
infection, purulent traumatic meningitis, or gaseous gangrene. In my former 
publications numerous examples of this kind of fulminant reaction are to be 
found. 
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It might also be mentioned that sometimes the patient spontaneously indi- 
cates the feeling of restored comfort even before the objective signs are mani- 
fested. In Cases 4, 5, 6, and 7 such a sensation was noticed. 

It was already mentioned that a sufficient theoretical explanation on this 
behalf is still lacking. Nevertheless, the effect of emetine is not a strictly bae- 
tericidal one. In patients with widespread peritonitis a favorable reaction to 
emetine does not exclude the possibility that harmless residual abscesses might 
make their appearance afterward. As sequelae of septicemia those mitigated 
suppurations can, for instance, develop at places where injections, even of eme- 
tine, had been made. A characteristic example for this is seen in Case 4, where 
a small abscess still containing staphylococcus followed the acute furuneular 
infection. 

The dosage of emetine hydrochloride is, for the adult, 0.08 Gm. twice daily 
up to 0.05 Gm. twice daily. Also when a full effect is obtained, the medication 
must be continued to the total amount of about 0.4 to 0.9 Gm. or even 1.0 Gm., 
for if interrupted too early recurrence of the infection can take place. When cor- 
rect dosage is used, cardiovascular difficulties, as sometimes observed in dysen- 
tery cases, are not to be expected. In any ease, the combination with a slightly 
stimulating drug might be recommended as a prophylactic measure. 

CONCLUSION 

Eight cases of malignant lip furuncles are reported. <All of the patients 
recovered, mostly without any surgical interference, by mere use of emetine. 
The effect of the drug is generally a striking one. Even under the worst con- 
ditions, that is, when septicemia is already present, quick and complete recovery 
ean be obtained. Emetine, which has given similar satisfactory results in nu- 
merous nonamebic septic infections of different types, can therefore be regarded 


as an important agent for the treatment of malignant lip furuncles. 
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Erratum 


In the article hy Reynolds and Young, Jr., entitled ** The Use of the Roux Y in Extend 
ing the Operability of Carcinoma of the Stomach and of the Lower End of the Esophagus’ 
in the August, 1948, issue of the JOURNAL, the sentence beginning in the fourth line, page 
260, ** Whole blood administered at a rate of 1 liter an hour ...’’ should read ‘*. .. ata 


rate of 4 liter an hour...’ 
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Case Reports 


ENDOBRONCHIAL POLYPOJD HAMARTOCHONDROMA 
REVIEW OF THE LITERATURE AND REPORT OF A CASE 


R. W. Postrteruwait, M.D., Wrxsron-SaLem, N. C., AND R. F. HaGerry, M.D.,* 
AND J.C. Trent, M.D.,* DurRHAM, N.C. 


NDOBRONCHIAL polypoid hamartochondromas are rare lesions comprising 

only a small portion of all hamartomas of the lung. Only thirteen cases 
of this type have been reported. They arise as a polypoid growth within the 
bronchial tree and are composed principally of cartilage, with or without fat, 
epithelium, or connective tissue. The clinical and therapeutic differences 
between endobronchial and intrapulmonary hamartochondromas are consider- 
able. An intrapulmonary lesion may remain asymptomatic for years, and 
grow to considerable size before pressure may cause symptoms. <A_ small 
endobronchial lesion, however, may cause severe symptoms early, when of 
small size, because of the resulting obstruction. Also, an intrapulmonary lesion 
may require resection, whereas transbronchoscopie removal of the endobronchial 
tumor may result in cure. Beeause of these differences, the polypoid tumors 
are separated from the general group of hamartomas of the lung. Twelve 
cases of endobronchial polypoid hamartochondroma have been collected from 
the literature and are reported with one additional patient treated at 
Duke Hospital. The pertinent facts concerning these thirteen patients 
were abstracted and summarized in Table I.t 

There are in the literature ninety-eight cases of hamartoma of the lung ex- 
cluding the thirteen cases of the polypoid type. In 1926 Hickey and Simpson? 
collected thirty-six cases and reported two of their own. Verga*® added 
twenty more cases in 1932 including three of his own. Twenty-three personal 
eases In addition to thirteen cases from the literature were reported by Me- 
Donald, Harrington, and Clagett? in 1945. Since that time Pouey,°® Seifert,® 
and Simon and Ballon® have reported three cases. Schafer and Seott® recently 
reported an intrapulmonary hamartoma composed mainly of cartilage, removed 
by lobectomy. <A solitary metastatic lesion from a bone tumor of the arm 
Was suspected, but a benign lesion could not be excluded. 

Pathology.—In 1904 Albrecht’ stated ‘‘hamartomata are tumor-like mal- 
formations in which occur only an abnormal mixing of the normal components 
of the organ. The abnormality may take the form of a change in quantity, 

Received for publication, Dec. 15, 1947. 

*From the Division of Thoracic Surg ry, Department of Surgery, Duke University School 


of Medicine and Duke Hospital, Durham, N. C. 


‘*Stordeur', in 1903, reported a hard tumor of the bronchial wall described as enchondroma. 

The information was inadequate to justify inclusion of this case. 
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arrangement or degree of differentiation, or may comprise all three. The 
deduction to be drawn from histologic examination of these formations is 
that they have originated in an abnormal mixing of the normal elements or from 
disturbance of their development.’’ The exact origin of endobronechial polypoid 
hamartochondromas is in doubt. Eicken,’ Blecher,’! and Spiess'? believed 
these tumors to be outgrowths of the bronchial rings. Siegert,’’ Spuler,’* Paul,’® 
and Moore'® reported elastie fibers in the cartilaginous tissue of the tumors 
in their respective cases. Since elastic fibers are not present in normal 
bronchial cartilage, this was cited as evidence favoring an embryonal anlage 


as the site of origin. 





Fig. 1.—Showing location of thirteen reported hamartochondromas. 


The location of the thirteen tumors is indicated in Fig. 1. Grossly the 
tumors appear bright pink in color, spherical in shape, with a nodular surface. 
The stalk may be more narrow than the tumor mass. The chondromas are firm 
and cut with resistance. Microscopically, abundant cartilaginous tissue is 
seen, frequently divided into plaques or islands by fatty tissue, cavernous blood 
spaces, and connective tissue. Ossification in some areas of the cartilage may oe- 
easionally be seen. The tumors are well eneapsulated, and the bronchial 
surface covered by epithelium, usually e¢ylindrical in type. There is no 
peribronchial erosion or invasion. 

Clinical Manifestations.—In the series analyzed the average age of the 
patients was 54 vears, the voungest was 21 and the remainder were over 40 
vears of age. Of the thirteen cases, eight were men, four women and the 
sex of one was not recorded, 
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36 SURGERY 

The duration of symptoms varied from three months to twenty-five years. 
The symptoms were grouped as those due to the tumor itself and those which 
were the result of bronchial obstruction, either partial or complete. The 
symptoms due to the tumor itself were cough, frequently severe, wheezing, 
chest pain and discomfort, dyspnea, sputum, hemoptysis or ‘*streaking,’’ and 
frequent chest colds. When the tumor occluded a large bronchus the distal 
bronehi were dilated and the lung behind the obstruction became atelectatic 
and infected. Pneumonitis, bronchiectasis, or lung abscess followed. The 
symptoms resulting from these changes were increased cough productive of 
purulent sputum, pleuritie pain, and dyspnea. The usual symptoms of toxicity 
as weakness, chills, spiking fever, and increased fatigability then developed. 
The final symptoms were those associated with an overwhelming pulmonary 
infection. 

The local signs of the tumor partially occluding a bronchus were few. <A 
wheeze which could be localized was occasionally present and = aided = in 
differentiation from bronchial asthma. Signs of recurrent attacks of pneumonitis 
were found. The signs associated with occlusion of a large bronchus were those 


of atelectasis, bronchiectasis, lung abscess, or empyema. 





Fig. 2.—Roentgenograms of patient J. J. showing increased density due to abscess in superior 
segment of left lower lobe. 


Diagnosis.—In the diagnosis of endobronchial polypoid hamartochondroma 
of the bronchus, x-ray examination was of value in revealing the changes 
associated with occlusion of a bronchus. Bronchial lipiodol studies showed 
failure of a lobe (Cases 7 and 10) or a segment (Case 13) to fill with the radio- 
paque material. In one patient (Case 11) the terminal concave configuration 
of the intrabronchial lipiodol suggested a bronchial polyp. The tumor was 
visualized in six instances at bronchoscopy (Cases 4, 6, 10, 11, 12, and 13). 
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Treatment.—Bronchoscopic removal was successful in five patients (Cases 
4, 6, 10, 11, and 12). Lobectomy was performed in one (Case 13) because of 
inaccessibility of the tumor by bronchoscopy. The results in both types of 
treatment have been excellent. The remaining cases either progressed to a 
fatal issue or the tumor was an incidental finding at autopsy. 


CASE REPORT 


J. J., a 57-year-old wiite man, was admitted on May 20, 1947, because of productive 
cough and weakness of three years’ duration. In 1944, he had a febrile illness diagnosed as 
‘flu’? From that time, recurrent episodes of fever with increased cough and weakness had 
occurred, For several months he had coughed up daily one-half cupful of odorless purulent 
sputum without blood. The physical examination was essentially normal. There was no 
anemia or leucocytosis, Sputum showed many polymorphonuclear leucocytes and many 
staphylococci and streptococci, which on culture were both hemolytic and nonhemolytic. The 
x-ray views are shown in Fig. 2. 

Bronchoscopy showed a smooth, slightly lobular, pinkish, polypoid lesion arising from 
the posterior wall of the left lower lobe bronchus. Several attempts to biopsy the lesion 
were futile because of its location. Thoracotomy was performed under endotracheal ethylene 
anesthesia. The superior and medial segments of the left lower lobe were indurated. Left 
lower lobectomy was carried out. The postoperative course was essentially uneventful. 

Pathology.—Grossly, a 10 by 10 mm., hard, pedunculated tumor arose from the most 
proximal part of the bronchus to the superior segment of the left lower lobe, producing 
obstruction to the bronchus and an abscess distally. The tumor was well encapsulated. Micro 


scopie study showed a typical chondroma, 


SUMMARY 


Endobronchial polypoid hamartochondroma is a rare lesion, only thirteen 
cases having been reported. These tumors are clearly related to, but should be 
differentiated from, other hamartomas of the lung. The endobronehial polypoid 
hamartochondroma produces symptoms by partial or complete bronchial ob- 
struction. If accessible, bronchoscopic removal is indicated. If inaccessible at 
bronchoscopy or if permanent pulmonary damage has followed the obstruction, 
lobectomy may be indicated. 
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PRIMARY SARCOMA OF THE GREATER OMENTUM 


RALPH T. CUNNINGHAM, M.D., MaApIson, WIs. 


(From the Department of Pathology, University of Wisconsin Vedical School) 


RIMARY tumors of the greater omentum are infrequent, and = primary 
Pema are much more so. Up until 1934 only seventy-five cases of primary 
sarcomas of the greater omentum were recorded; these were reviewed by 
Ranson and Samson.' Since that time other cases have been added by Sanes 
and Kenny? in 1934, Menne end Birge® in 19386, Levy and Pund* in 1940, and 
Lawler, Fox, and Cohen® in 1945. In view of the rarity of this neoplasm and 
the peculiar diagnostic difficulties associated with it, the reporting of another 


instance of the disease is appropriate. 


CASE REPORT 


KF. K., aged 51 years, was admitted to the Wisconsin General Hospital, Aug. 9, 1946, 
with the chief complaint of pain in the abdomen. He stated that he had had a swollen 
abdomen for three to four years without symptoms. Eight months prior to admission, afte 
eating a heavy meal, he developed right-sided abdominal pain, which was of short duration 
and disappeared spontaneously. Six weeks before admission he again developed abdominal 
pain, which was persistent and exacerbated by eating. During this period he noticed that 
the abdomen increased in size and became tense. He was conscious of a mass. in the right 
side. Physical examination revealed a tender, tremendously distended abdomen, with a 
fluid wave and no palpable masses. 

By peritoneoscopy no fluid was found in the abdomen, but in the right upper quadrant 
there were many fibrinous adhesions about a lesion considered to be metastatic, although no 
primary site was identifiable. Complete x-ray studies of the abdomen indicated a soft tissue 
mass in the upper midabdomen and showed a stomach which was high but which emptied 
with normal rapidity. The small bowel was pushed to the left, and the colon was unob 
structed, although the left colon was displaced laterally. In the x-ray view of the chest the 
diaphragm was abnormally elevated with some compression atelectasis in the bases of both 
lunes. 

The laboratory findings included a normal urinalysis, hemoglobin 9.7 Gm. per cent, red 
blood cells 3.9 million, and white blood cells IS,100, with the following differential:  S2 
per cent neutrophiles, 12. per cent Iwmphocytes, and 6 per cent monocytes. Blood sugar, 
nonprotein nitrogen, and icterus index were within normal limits. Prothrombin was 100 
per cent, and Hanger’s test negative. Serum protein was 6.8 Gm. per 100 ee. with an 
albumin-globulin ratio of 5.8/5.0. 

A laparotomy, performed Sept. 5, 1946, disclosed a large fungating mass which obscured 
the viscera. There was considerable bleeding on exploration, so that the exact limits of the 
tumor could not be safely determined. A biopsy was taken, however, and subsequently re 
ported as a fibrosarcoma, The immediate postoperative response was satisfactory. Subse 
quently the patient’s condition deteriorated gradually until death occurred one month later 
on Oct. 1, 1946. 

Autopsy Study.—At autopsy the abdomen was fille] with a very friable, lobulated, pale 
vellow, and partly necrotic mass, which was identified as the considerably enlarged and 
thickened greater omentum that had been transformed into tumor tissue. It extended from 
xiphoid to symphysis and was bounde} by the lateral perietes on either side. In areas it 
measured in thickness up to 14 em., and it weighed 20 pounds. After removing all of the 
tumor mass, numerous small transplants, 2 to 4 cm. in diameter, were found seattered over 
the peritoneal surface. There was a single small metastesis measuring 5 em. in the dome 


of the right lobe of the liver, and another on the pleural surface of the right. diaphragm. 
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Microscopic Examination.—Microscopically the neoplasm was composed preponderantly 
of large, spindle-shaped cells, compactly arranged in linear and whorled groups (Fig. 1) and 
intimately associated with numerous small capillary vessels, many of which contained erythro 
cytes. The cell borders were vague, and the cytoplasm was acidophile, opaque, and many 
contained clear, structureless vacuoles (Fig. 2). Mitotic figures were common. In areas, 
vacuoles of several cells approximated and appeared to coalesce. Reticulum was not con 
spicuous. The nuclei were large, spindle-shaped, hyperchromatic, and occasionally were in 
dented and flattened by the vacuoles. This histologic pattern was replaced occasionally by a 
myxomatous type of tissue, in which the spindle cells were few, multiprocessed, and appeared 
to float in the homogeneous acidophile matrix (Fig. 5). The various metastases resembled 
the parent neoplasm closely except the one in the liver, which had a very vascular structure 
(Fig. 4). In its center the vessels were large, cavernous, and filled with erythrocytes. Periph- 
erally the vessels were smaller, with walls composed of two or three cells, and empty lumina. 
On the edge adjacent to the liver tissue, the cells were vacuolated and similar to those seen 


in the omentum, although here the vascular arrangement was more evident. 





Fig. 3. Fig. 4. 





Fig. 1.—Section from omental neoplasm, in which the spindle-shaped cells are con- 
spicuous. (x150 hematoxylin and eosin.) 

Fig. 2.—Section from omental neoplasm in which the vacuoles and their relation to capil- 
laries are seen. («300 hematoxylin and eosin.) 

Fig. 3.—Section from omental neoplasm from a myxomatoid portion, with spiderlike cells 
and homogeneous matrix. (150 hematoxylin and eosin.) 

Fig. 4.—Section from metastatic nodule in the liver, at the junction of the cavernous- 
like central portion and peripheral capillary angiomatous tissue. (300 hematoxylin and eosin.) 
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CUNNINGHAM: PRIMARY SARCOMA OF GREATER OMENTUM 


DISCUSSION AND CONCLUSION 


by Levy and Pund.‘ It satisfies the criteria proposed by MeDonald® 


to be encountered in predominantly adipose tissues such as the omentum. 


the absence of certain cytologic features, 


SUMMARY 
|. 
as an angioendotheliosarcoma, because of its peculiar strueture and 


obviously vascular nature of the metastases. 





REFERENCES 


This tumor falls grossly into the category of the diffuse type as indicated 


authentication of omental sarcoma, in that its extent in the omentum indicates 
this structure as the origin, and that histologically it is a sarcoma, which has 
metastasized. The interpretation of the significance of the vascular pattern 
requires circumspection; it would be simpler certainly to follow MeDonald’s 
example and ¢lassify this as sarcoma merely, until the vexed question of the 
endotheliomas is settled. There are, however, several facts which deserve fuller 
consideration. Most significant are the formation of intracytoplasmic vacuoles 
and the fusion of such vacuoles from several cells to form a distinet cell-lined 
space. This pattern of cell behavior resembles that described by Kettle and 





Ross* in their cases of vascular endotheliomas. Of considerable importance 
in the interpretation of the tumor is the clear-cut vascular structure of the 
hepatic metastasis, which in some parts resembles a cavernous angioma. 
Whether this is regarded as a source or an extension of the neoplasm, its vascular 
nature confirms the origin of the tumor as endotheliomatous in this instanee. 
It is pertinent to indicate that in none of its parts does the lesion resemble a 
liposarcoma, either histologically or evtologieally (Stout*), and it is unlikely 
that fat stains are of use in excluding liposareoma any more conclusively than 
evtologie eriteria because, whereas liposarcomas may be poor in fat, degenerative 
sarcomas may contain much fatty material. It is, moreover, possible that 
infiltrative neoplasms incorporate adipose tissue, a contingency most. likely 


tumor under consideration complies with the criteria of a primary omental 
sarcoma and conforms in its structure to the endotheliomas deseribed by Kettle 
and Ross.‘ It closely resembles those designated as endotheliomas by Levy and 
Pund.t While liposarcoma cannot be rigidly excluded, it is unlikely because of 
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Traumatic Dislocation of the Hip 


HILE it is not a common accident, traumatic dislocation of the hip is a 

potent source of permanent disability. The circulatory damage which 
produces the incapacity can occur after partial dislocation, fracture-dislocation, 
central dislocation, or the more frequent posterior and dorsal dislocations. 
From 30 to 50 per cent of those who receive this injury suffer late symptoms in 
the hip, such as pain, stiffness, and pronounced limp. The old statistics on the 
frequeney of such dislocations are of no value now because of the constantly 
increasing number of automobile accidents which produce them. 

Since the time of Hippocrates, surgical textbooks have described the 
anatomie types of displacement, the methods of diagnosis, and the various 
manipulations needed to reduce dislocations. Unfortunately, there was no men- 
tion of the more important aftercare or the need for protection of the joint 
during the late stages of healing. As a consequence, this injury was almost al- 
ways followed by preventable destructive changes in the joint. Only in the last 
ten or twenty vears has sufficient knowledge been gained about the cireulation 
to the hip to indicate proper aftercare of these cases. Studies on the circulation 
of the hip after fractures of the neck of the femur have revealed the precarious 
blood supply of the head of the femur and its marked vulnerability to injury. 
This knowledge has demonstrated the need for long protection of hips that have 
been dislocated. Moreover, it has been observed that those patients who have 
received other injuries that required long bed rest have ultimately gained 
better hip function than the patients who bore weight early. 

Roentgenograms of a dislocated hip, of course, do not reveal the extensive 
soft tissue damage or the amount of displacement of the head of the femur at 
the moment of the accident. Modern anesthetics, supplemented with curare and 
other relaxing drugs, make it possible to reduce hip dislocations without 
undue foree. In fact, gentle manipulations are adequate in most cases 
and they decrease the danger of further damage to the soft tissues. The sig- 
nificance of this is that there is seldom any need for open reductions of disloca- 
tions of the hip. Even when there are fractures through the head of the femur, 
it is generally possible to replace the hip without open operation. The initial 
maceration of the tissues about the hip, the extensive hematoma, and the 
subsequent open reduction are frequently followed by pathologie calcifications 
about the joint, with ultimate stiffness. 

After reduction of dislocations of the hip, the patients should be kept in 
bed for two or three weeks or until the soft tissues have recovered from the 
effects of the accident. Then crutches or a weight-bearing brace should be used 
for many months. If there has been an accompanying fracture of the aceta- 
bulum, it may be necessary to maintain traction on the leg or to place the 
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patient in a body east for six or eight weeks. The main point of treatment, 
however, is that the patient should not bear weight on the involved extremity 
for at least six months from the time of the accident. While this is a very 
difficult rule to enforce, patients can be convineed that unless this course is 
followed they are likely to have serious permanent disability. The progress of 
healing of the bone can be followed by frequent roentgenograms to observe the 
density or contour of the head of the femur. Even after a period of six months’ 
protection and after the patient is allowed to begin weight-bearing, he should 
have roentgenograms taken every two or three months for one year to make 
certain that no late destructive changes are developing in the head of the 
femur. If degenerative changes begin to appear, it is necessary for the patient 
to resume the use of crutches. 

The recognition of the great importance of circulatory changes following 
traumatic dislocations of the hip has completely revolutionized the plan of treat- 
ment. It has foeused attention on the total inadequacy of former treatment 
and the possibility of reducing the residual permanent disability that follows 


this serious injury. 


Walter G. Stuck, M.D. 


San Antonio, Texas 























Recent Advances in Surger 


CONDUCTED BY ALFRED BLALOCK, M.D. 


AN ANALYSIS OF THE TREATMENT OF TROPHIC ULCERS 


ALVIN GOLDFARB, M.D.,* Sr. Louts, Mo., AND 
Marvin WaGNER, M.D..* MinwavuKker, WIs. 


(From the Neurosurgical Service, Percy Jones General Hospital, Fort Custer, Mich.) 


INCE the time of Hunter, treatment of trophic ulcers has always been a 
matter of speculation, and, as one reviews the literature, realization of this 
fact is borne out, for there is a manifold amount of prescribed, as well as the 
so-called ‘‘specific,’’ treatment for similar as well as identical ulcerative le- 
sions. However, it is not within the scope of this paper to catologue the entire 
gamut of trophic ulcers, but only to bring to the fore one type with which the 
general practitioner, as well as the surgeon, will have to contend, as an after- 
math of World War II. These are the trophic ulcers which arise secondary 
to peripheral nerve injuries. In our series, the majority of the latter repre- 
sented a complete anatomic severance of the nerve, with but few instances of 
physiologic dehiscence only. 
Our purpose, then, is to summarize a routine of treatment which we have 
found to be most efficacious, after having observed and treated some 650. pa- 


tients, who exhibited a total of 733 nerve lesions. 

The types of patients treated were essentially all battle casualties, with 
nerve injuries to the extremities; the age group varied between 18 and 30 
years, and each had been in continual hospitalization for some two to three 
years following injury. 

It is agreed that the presence of certain skin changes in these patients 
associated with long-standing nerve injuries, and in themselves loosely desig- 
nated as ‘‘trophic’’ in nature, are very definitely and unequivocally the result 
of disuse of the extremity, rather than of definite vascular damage and im- 
pairment. This was further borne out by an analysis of these cases, which 
demonstrated that, although most all of them were accompanied by, or occurred 
concomitant with, fractures, an associated vascular injury was the exception 
rather than the rule. Certainly, less than .1 per cent of the patients required 
a major vessel ligation at the time of injury. This, then, allows us to suppose 
that these were all true trophic ulcers, in accordance with the strict definition 
of the term. In addition, wherever sympathectomy was carried out, it was 
so done because of an associated reflex sympathetic dystrophy, rather than 


being executed specifically for purposes of increasing the peripheral circulation. 
The opinions or assertions contained herein are the private ones of the authors, and are 
not to be construed as official or reflecting the views of the Army Medical Department or 
the Army at large. 

*Formerly Captain, Medical Corps, Army of the United States. 
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The ultimate pursuit of our discussion will, therefore, include anatomic 
considerations, etiologic factors, and treatment thereof, since our primary 
premise was the diminution or absence of painful and thermal stimuli to the 
involved areas. The presence of hypesthesia or varying degrees of anesthesia, 
whatever was the prevailing situation, made for the numerous injuries (espe- 
cially burns) sustained by these patients to the already affected member. 

In our anatomic considerations, we are primarily concerned with the two 
components of the sciatic nerve, namely, the posterior tibial and common per- 
oneal nerves; and the three main peripheral nerves of the upper extremity, 
that is, the median, ulnar, and radial components of the brachial plexus. <Ac- 
cording to this anatomic division, many patients will then be seen to have sus- 
tained multiple injuries, some to a single extremity, others to any combination 
of the four. 


LOWER EXTREMITY 


In so far as the lower extremity was concerned, paralysis of the posterior 
tibial nerve (Fig. 1, 4) rendered itself most problematic, especially regarding 
the prophylaxis of ulcer formation. This we found of markedly more signifi- 
cance than any and all treatment which we could offer, once a disease process 
had been established. A good common sense regime of preventative treatment 
appeared, then, to be the sine qua non, and all measures instituted were directed 
along these channels. Personal neglect and ignorance of the seriousness of the 
situation on the part of some of the patients were also obstacles which we had 
to overcome. 

As one can readily see, the sensory distribution of the posterior tibial com- 
ponent of the sciatic nerve is in an area which bears the entire weight of the 
body, and is most vulnerable to trauma, extreme thermal states, and pressure 
either from ill-fitted shoes, or full weight-bearing over bony prominences. In 
several cases we had also to contend with residuals from trench foot, with some 
patients who had active infections of epidermophytosis, and with still others 
who had a disturbed circulation secondary to severe cicatrices. 

Our greatest problem was the development of callosities over bony promi- 
nences, especially over the heads of the metatarsals. If these callosities were 
not closely observed and early treatment instituted, they usually followed a 
progressive course, with ultimate undermining and subsequent ulceration and 
secondary infection. Prophylactic treatment then being of primary concern, 
the following regime was outlined and to this we rigidly adhered. 

Mental awareness was first and foremost in our teachings to the patient. 
He was constantly reminded of the fact that he had to watch closely and pro- 
tect the involved extremity, for there were no longer the so-called ‘‘messengers’’ 
in his foot to warn him of the onset of any deleterious or menacing stimuli. 

Foot hygiene was another ‘‘must’’ on the agenda. The feet were to be 
bathed twice daily, followed by a thorough dusting with taleum or regulation 
foot powder. White socks were preferred and were to be changed daily. 

When partial or full weight-bearing was subsequently allowed, the problem 
of shoes was very much individualized and required special construction for 
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each patient. Fundamentally, there were a few basic forms from which we 
worked, and from these developed a shoe which we felt satisfactory to conform 
to the special needs of the patient. These precautions were necessary in order 
to obviate any tightness, with consequent pressure by the shoe, for most of the 
patients developed a dependent edema after several hours of weight-bearing. 

Fie. 2, A to EL, serves to exemplify these particular walking aids. Because 
of the primary nerve paralysis, each shoe had also a brace attached. The 
further addition of a T-strap (Fig. 2, /) was necessary in those cases where 
there was varus or valgus deformity of the ankle. 

The patient then either was prescribed an orthopedic convalescent shoe (Fig. 


2, A) or else had the top of the low-quartered shoe split to the toe and a lacer 
adjustment applied (Fig. 2, B). When ulcerations developed over the inser- 


tion of the tendo achillis, the counter of the shoe was removed and a lacer ad- 
jJustment applied (Fig. 2, @(). Occasionally, when marked contraction of a 
single digit occurred, as usually happened to the great toe, we had but to excise 
a section from the dorsum of a normal shoe to prevent pressure in this region 
(Fig. 2, D). 

In cases with plantar callosities or healed ulcerated areas, sponge rubber 
or felt insoles were inserted, cut out and tapered to conform with the callus or 
bony prominence on the plantar aspect of the foot (Fig. 2, 4 and FE). It was 
further noted that shoes had to fit snugly, but not tightly, in order to obviate 
friction burns which usually resulted from a loosely fitted shoe. 

Patients were divided into four categories, according to the tvpe of active 
therapy required, as follows: 

Category I: Cases with hyperkeratotice callosities but with no evi- 

dence of infection. 

Category I]: Ulcerative lesions with secondary infection. 

Category III: Ulcerative lesions with secondary cellulitis and/or 

lymphangitis. 

Category IV: Ulcerative lesions secondary to burns. 

Before considering each individually, however, the following routine re- 
quirements were insisted upon in all categories: 

1. In any ease, weight-bearing on the involved extremity was not permitted. 

2. During the course of dressings, adhesive tape was never to be applied 
directly to the skin on the involved extremity. Such a procedure, in the pres- 
ence of certain trophic changes, might add an additional insulting stimulus. 

3. No shoe was to be worn on the involved extremity.* 

4. (a) Elevation of the extremity to a level of 20 to 30 degrees above the 
horizontal was to be carried out for at least six to eight hours during each 
waking day. 

(b) Ambulatory patients were never permitted to place the extremity in 
a dependent position over prolonged periods of time. When sitting, the foot 
and lee were to be elevated on a second chair or stool, to at least the horizontal 
position. 

5. Fifteen to thirty minutes of active exercising of the involved extremity, 


*Many patients privately secured a fur-lined. soft leather or felt _ “boot,” which they 
wore when up and about, to protect against the minimal amount of everyday trauma. 
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four times a day, was mandatory. This was carried out, as much as possible, 
under the direction and guidance of the physiotherapy department. 

Those patients considered under Category I, as outlined, were then 


treated according to the following regime: 





B. C. 
shoe (anterior view) and specific felt 
lacer adjustment applied. C, Low-quartered 


Fig. 2, A, B, and C.—A, Orthopedic convalescent 
insoles. B, Low-quartered shoe, split to toe and 
shoe, counter removed and lacer adjustment applied. 


Peer 
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Warm (5 per cent) boric acid soaks were applied to the involved area, 
three times a day. A petrolatum gauze dressing was applied to the ealloused 
area, after each soaking. When the callus had become well demarcated, it was 
trimmed to its base. In order to return ‘‘tone’’ to the soft tissues, the foot 
was then given alcohol massages three times a day, for one week. 

Following this, the patient was fitted with a suitable shoe, such as has 


already been described, and was then ready to begin gradual weight-bearing. 











dD. F, 


Fig. 2, D, EF, and F.—D, Low-quartered shoe with dorsally excised wedge only. HH, Ortho- 


pedic convalescent shoe (posterior view) and specific felt insoles. #, T-strap on lateral aspect 
of low-quartered shoe for varus deformity; brace and lacer adjustment previously applied. 

















io0 SURGERY 


This was, at first, limited to thirty minutes daily, but later increased by degrees 
until full weight-bearing on the involved extremity was finally tolerated. 

Lesions assigned to Category I] required the selection of those therapeutic 
agents which demonstrated an antiseptic, as well as a keratinogenic, effect. 
Those considered most efficacious were iodoform ewauze, scarlet red ointment, and 
chloresium, and were employed in this order. Aeccordinely, we found that in 
but a very few instances did we have to change our therapeutic agent. This 
exhibited itself mainly when the patients manifested a definite idlosynerasy to 
the drug used, or in those instances where they were resistant to it. 

The exact mode ot treatment consisted of the following : The weeping 
wound was soaked in (5 per cent) boric acid solution for two hours daily, after 
which one of the afore-mentioned therapeutic agents was applied locally. This 
procedure was then continued until the ulcer bed showed evidence of healthy 
granulation tissue, with progressive epithelization, and a relative drying of the 
wound. When this had manifested itself, soaking was discontinued and only 
the particular therapeutic agent applied. In most instances, this was iodoform 
gauze. The latter was then continued until the ulcer had become fully epitheli- 
alized. Final treatment consisted of proper shoe fitting and progressive weight 
bearing, as previously outlined. 

It is best to interject at this time that, in several cases, there was noted a 
severe local reaction, aseribed to the use of iodoform eauze. This manifested 
itself by swelling, redness, vesiculation, and pruritus. These manifestations 
were, however, well controlled by the use of Burow’s solution (1:1000) soaks 
and the oral administration of calcium eluconate tablets. 

Category III, namely, those ulcers complicated by a cellulitis and/or dif- 
fuse lymphangitis of the entire extremity, presented a somewhat more compre- 
hensive problem. 

The patient was kept at absolute bed rest, with temperature, pulse, and 
respiration recordings every four hours. A white blood count and sedimenta- 
tion rate were taken twice weekly. The involved extremity was elevated on two 
to three pillows, and was kept in continuous hot packs for approximately forty- 
eight hours. Application of a penicillin pack (500 units per cubic centimter) 
directly to the ulcer site preceded the usual boric acid solution wet dressing. 
This period of time was found usually sufficient to abort the acute phase of the 
infection, without unduly macerating the adjacent soft tissues. Since this 
usually involved the treatment of many almost completely anesthetic areas, it 
was absolutely imperative that the temperature of the solutions used be rigidly 
regulated so as to obviate the additional insult of superimposed burns. 

In addition to the local application, penicillin was also administered sub- 
cutaneously, usually in doses of 100,000 units every three hours, and for such 
period of time as was necessary to reduce the white blood count and sedimen- 
tation rate to normal levels. At this time there was, most usually, a complete 
remission of the cellulitis and/or Ivmphangitis present. 

After cessation of the acute phase, the patient was continued on the regime 


exactly as outlined under Category IT. 
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Uleerative lesions occurring secondary to burns, hamely, those considered 
in Category IV, focused our attention primarily on the resultant ulcer. Since 
the involved area rarely exceeded 5 em. in diameter, shock per se was never 
of therapeutic consequence. 

Our course of treatment for these lesions was one of débridement, with the 
subsequent application of a softening agent, usually petrolatum gauze. Dress- 
ings were changed on the average of two to three times a week, since more 
frequent disturbance of the wound would tend to retard, rather than stimulate, 
healing. Scarlet red ointment, applied to those ulcerative areas where delayed 


healing was a factor, appeared to enhance the healing processes. 


COMMON PERONEAL COMPONENT 


In so far as the common peroneal component of the sciatic nerve was con- 
cerned those uleers which occurred were usually in its autonomous domain 
(Nie. 1, B). These resulted primarily through neglect and came about as an 
aftermath of overzealous or faulty treatment, usually at the hands of the pa- 
tient himself. Many times, he might thoughtlessly employ the use of a hot 
water bottle, or place the injured extremity against a hot radiator or heater, 
being grossly unaware of the resulting burn to the anesthetic area. Callosities, 
arising secondary to pressure from ill-fitted shoes, were also a cause of subse- 
quent ulceration in this group. 

The treatment employed for both burns and secondary ulcerations was 
exactly as that already described. 

UPPER EXTREMITY 

In considering the upper extremity, we found that burns were of primary 
concern, and that lacerations and other traumatie lesions were secondary. Any 
or all of these were usually brought about following an attempt to use the in- 
jured extremity, for one or another reason. Cigarette burns were perhaps 
most common. Where there was ulnar nerve involvement (Fig. 1, CC), the pa- 
tients ineurred the burns by having rested the anesthetic hand on a hot object. 

Perhaps the largest group of cases herein concerned were those with median 
nerve injury (Fig. 1, D). As previously stated, it was the burning cigarette 
which was most often the offending agent, with involvement of the index and 
long fingers. Radial nerve injuries per se seldom rendered themselves prob- 
lematie and were of small concern in our series (Fig. 1, /). 

Those uleerations of the upper extremity which were resultant from burns, 
as well as any other superimposed complications, were treated exactly as out- 


lined previously for similar conditions of the feet. 
DISCUSSION 


The average leneth of treatment for those in Category I was approximate- 
lv four weeks; those in Category IT, ten weeks; those in Category IIT, twelve 
weeks; and those in Category IV, fourteen to eighteen weeks. 

In Table I we have represented a complete analysis of all the patients 
treated over a period of one year, from Sept. 1, 1946, to Aug. 31, 1947. During 
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these twelve months, amputation was carried out in” but five instances, and in 
one of these only because of a severe tendo achillis shortening and marked de- 
formity about the ankle, which could not be corrected by surgery, in the pres- 
ence of the nerve paralysis. All patients discharged showed a complete healing 
of the ulcers, and each had been given a trial period of full weight-bearing for 


at least forty-five to sixty days in advance of leaving the hospital. 


es 
—_* 





Fig. 3.—H. S. Complete paralysis of posterior tibial nerve (irreparable) ; marked excoriation 
and deep draining ulcer over heel; discharged on full weight bearing. 


Figs. 3, 4, and 5 are representative of the type of lesion with which 
we were concerned. One of these (J. C.) required a below-knee amputation in 
spite of complete healing of a huge ulcer. This was necessitated because of 
the marked tendo achillis shortening and equinovarus deformity of the involved 
foot, together with an excessive degree of ankylosis about the ankle. Numerous 
attempts at correction of this deformity by conservative measures, that is, 
wedging in casts and splinting, were all unsuecessful, and, of course, surgical 
intervention was contraindicated because of the presence of an almost com- 


plete anesthesia. This unfortunate incident would then serve to stress a very 
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N. F. (Colored). Complete sciatic nerve paralysis (repaired). A, Ulcerated 
on dorsum of great toe and medial aspect of foot, secondary to (third de- 
bottle burn. B, dorsal view showing areas completely healed; weight- 
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Bis B 
Fig. 5.—J. C. Complete sciatic nerve paralysis (repaired). A, Huge ulcer, undermined 
and infected, secondary to wedging in cast following attempt to correct marked equinovarus 
deformity and ankylosis. B, Ulcer almost completely healed; below-knee amputation three 


months later because 
impossible, 





of unsuccessful 


attempts 


at correcting these deformities; weight-bearing 
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TABLE | 
PER CENT 

DESCRIPTION NUMBER OF TOTAL 
Total nerve injuries 733 
Number of cases G50 
Uleers, upper extremity 7 0.95 
Ulcers, lower extremity 70 9.5 
Amputations 5 0.68 
Sciatic nerve paralysis (complete 171 Zod 
Posterior tibia! 17 6.4 
Common peroneal {\) 12.3 
Brachial plexus paralysis (complete 52 7.1 
Radial 125 17.0 
Median 126 17 
Ulnar 122 16.6 
Multiple injuries* 99 13.09 

*More than one nerve in either extremity, exclusive of complete sciatic or brachial 


plexus paralysis. 


cardinal point in the treatment of these patients, from the very cutset of in- 
jury. That is to say, that conscientious and rigorous physiotherapy is indeed 
a very important procedure included in the regime of therapy. This should 
include both active and passive motion, within the limitations of the injury sus 
tained, and, in addition, the very careful application of heat, together with 
massage and whirlpool baths, wherever feasible. Uniquivoeally, these meas 
ures are of supreme importance if we are to adhere to the striking significance 
of a program of prophylaxis. 

Examination of those extremities removed at surgery (amputation) very 
clearly demonstrated the pathology associated with nerve paralysis and the 
many secondary effects produced as a result of prolonged disuse of the in 
volved member. In each, there was seen a focal fatty replacement of the muscle 
fibers with condensation of the nuclei into clumps and clusters, and in many 
areas a total absence of the fibers themselves. There was also a mild to mod 
erate degree of inflammatory change with invasion by numerous round. cells. 
The picture was truly one of tissue atrophy. In each, there was also an obliter- 
ative endarteritis of the smaller vessels, but nowhere was there vascular ne- 
crosis or significant alteration of the larger blood vessels. Pathologically, too, 
then, our original supposition that these were all ulcers of a true ‘*trophie”’ 
nature seems further to be borne out. 

In the final analysis, one can well realize that, associated with the healine 
processes of trophic ulcers secondary to peripheral nerve Injuries, there must 
be the unrelentless courage of the patient, and the unwavering patience of the 
doctor. For, it is a matter of either saving the extremity or submitting the 
patient to amputation; and it may be said here, this would mean, in many 
eases, a patient with a bilateral amputation, because many whom we had been 


treating had a previous amputation of the member on the oppesite side. 
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Hypertension! 

Coronary disease! 

Angina! 

Decompensation 
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Developed to Serve Many Purposes 


Short-acting Nembutal also has been developed to serve 
many purposes. In the 473 reports already published on 
Nembutal, more than 4+ clinical uses for the drug have 
been reviewed. These reports, crystallizing the experience 
of physicians for more than 18 years, show that adjusted 
doses of Nembutal can achieve any desired degree of 
cerebral depression, from mild sedation to deep hypnosis. 
They show, too, that the dosage required is only about 
one-half that of many other barbiturates. Small dosage 
means less drug to be inactivated, reduced possibility of 
“hangover,” shorter duration of effect, wide safety mar- 
gin, and definite economy to the patient. Shown below is 
a partial list of indications for the use of Nembutal. Per- 
haps it will suggest new ways for you to employ the drug. 
Administration is a simple matter, for 11 different Nem- 
butal products are available—all in convenient small- 
dosage forms. Write for new booklet, “44 Clinical Uses 


for Nembutal.” ABBorr Laporarories, North Chicago, III. 
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of Nembutal’s Clinical Uses 


Gastrointestinal Disorders 


Cardiospasm? 
Pylorospasm? 

Spasm of biliary tract? 
Spasm of colon’ 
Peptic ulcer? 

Colitis 

Biliary dyskinesia 


Allergic Disorders 

Irritability 

To combat stimulation of 
ephedrine alone, etc t 

Irritability Associated 

With Infections! 





Restlessness and Irritability HYPNOTIC 


With Pain?.4 


Central Nervous System 
Paralysis agitans 

Chorea 

Hysteria 

Delirium tremens 

Mania 


Anticonvulsant 
Traumatic 

Tetanus 

Strychnine 
Eclampsia 

Stat pilepticus 
Anesthesia 






Induction of Sleep 


OBSTETRICAL 

Nausea and Vomiting 
Eclampsia 

Amnesia and Analgesia® 


SURGICAL 
Preoperative Sedation 
Basal Anesthesia 
Postoperative Sedation 


PEDIATRIC 


Sedation for: 

Special examinations 

Blood transfusions 

Administration of parenteral fluids 
Reactions toimmunization procedures 
Minor surgery 


Preoperative Sedation 


Nembutal clone or 
1Glucophylline* and Nembutal, 
2Nembuta! and Belladonna, 
3Ephedrine and Nembutal, 
4Nembudeine’, 

5Nembutal and Aspirin, 

with scopolamine or other drugs 


Page 13 




















SURGERY 


Editors: ALTON OCHSNER, M.D., 1430 Tulane Ave., New Orleans, La., and OWEN 
H. WANGENSTEEN, M.D., University Hospitals, Minneapolis, Minn. 


Associate Editors: ALFRED BLALOCK, M.D., Johns Hopkins Hospital, Baltimore, 
Md., and I. S. RAVDIN, M.D., Hospital of the University of Pennsylvania, 
Philadelphia, Pa. 


Published by THl¢e C. V. MOSBY COMPANY, 3207 Washington Blvd., 
St. Louis 3, U.S.A. 


Great Britain Agents: Henry Kimpton, Ltd., 26 Bloomsbury Way, London, W.C.1. 
Entered at the Post Office at St. Louis, Mo., as Second-Class Matter. 





Published Monthly. Subscriptions may begin at any time. 





Editorial Communications 


Original Communications.—This Journal invites concise original articles of new 
matter in the broad fleld of clinical and experimental surgery. Descriptions of new 
techniques and methods are welcomed. Articles are accepted for publication with the 
understanding that they are contributed solely to SURGERY. 


Manuscripts submitted for publication may be sent to Dr. Alton Ochsner, 1430 
Tulane Avenue, New Orleans, Louisiana, or to Dr. Owen H. Wangensteen, University 
Hospitals, Minneapolis, Minnesota. 


Neither the editors nor the publishers accept responsibility for the views and state- 
ments of authors expressed in their communications. 


Translations.—Manuscripts written in a foreign language, if found suitable for 
publication, will be translated without cost to the author. 


Manuscripts.—Manuscripts should be typewritten on one side of the paper only, 
with double spacing and liberal margins. References should be placed at the end of 
the article and should conform to the style of the Quarterly Cumulative Index Medicus; 
viz., name of author, title of article, and name of periodical with volume, page, and 
year. Illustrations accompanying manuscripts should be numbered, provided with 
suitable legends, and marked on margin or back with the author’s name. 


Authors should indicate on the manuscript the approximate position of text figures. 
The original drawings, not photographs of them, should accompany the manuscript. 


Illustrations.—A reasonable number of half-tone illustrations will be reproduced 
free of cost to the author, but special arrangements must be made with the editors 
for color plates, elaborate tables or extra illustrations. Copy for zinc cuts (such as 
pen drawings and charts) should be drawn and lettered only in India ink, or black 
typewriter ribbon (when the typewriter is used), as ordinary blue ink or colors will 
not reproduce. Only good photographic prints or drawings should be supplied for half- 
tone work. 


Exchanges.—Contributions, letters, exchanges, reprints, and all other communica- 
tions relating to SURGERY should be sent to one of the editors. 


Review of Books.—Books and monographs, native and foreign, will be reviewed 
according to their merits and as space permits. Books may be sent to Dr. Owen H. 
Wangensteen, University Hospitals, Minneapolis, Minn. 


Reprints.—Reprints of articles published among ‘‘Original Communications’’ must 
be ordered directly through the publishers, The C. V. Mosby Co., 3207 Washington 
Blvd., St. Louis 3, U.S.A., who will send their schedule of prices. Individual reprints 
of an article must be obtained through the author. 


Business Communications 


Business Communications.—Al] communications in regard to advertising, subscrip- 
tions, change of address, etc., should be addressed to the publishers, The C. V. Mosby 
Company, 3207 Washington Blvd., St. Louis 3, Mo. 


Subscription Rates.— Single copies, Domestic and Pan-American Countries, $1.10; 
Foreign, $1.20. In the United States and its Possessions and the Pan-American Coun- 
tries, $10.00 per year in advance. Canada and other Foreign Countries, $11.00. 
Includes two volumes a year, January and July. 


Remittances.—Remittances for subscriptions should be made by check, draft, post 
= or express money order, or registered letter, payable to the publishers, The C. V. 
osby Co. 


Change of Address.—The publishers should be advised of change of subscriber’s 
—- about fifteen days before the date of issue, with both new and old addresses 
given. 


Advertisements.—Only articles of known scientific value will be given’ space. 
Forms close first day of month preceding date of issue. Advertising rates and page 
sizes on application. 





Page 14 












































































Another Mosby Book ! 





Ilgentritz 
PREOPERATIVE AND POSTOPERATIVE CARE OF 


SUI, PAT UEIN TS 


3y HUGH C. ILGENFRITZ, A.B., M.D., Assistant Professor of Surgery, 


. 





Louisiana State University, School of Medicine, New Orleans, Louisiana. 


SECOND EDITION 900 Pages, 110 Illustrations PRICE $10.00 


Formerly published as ‘‘Synopsis of the 
Preparation and Aftercare of Surgical Pa- 
tients,’’ this book is now presented in an 
enlarged edition. Numerous new chapters 
have been added, and the number of illus- 
trations has been increased. 


Each complication is considered from the 
standpoint of etiology, pathogenesis, symp- 
toms, diagnosis and treatment. Therapy in 
each case is proposed as a logical procedure 
based upon an understanding of the under- 
lying disturbances in physiology. 











The great advances in surgery developed 
in recent years have been made possible 
largely by improvement in methods of pre- 
operative care and postoperative supportive 
treatment—and Dr. Ilgenfritz has written 
this book with the purpose of recording 
these principles in one volume. Every 
aspect of hospital care of the surgical pa- 
tient is described in detail, from entrance 
to the hospital to the day of discharge. 


THE C. V. MOSBY COMPANY 


3207 Washington Blvd., St. Louis 8, Missouri. 


Newer aspects of the care and healing of 
wounds are described, with particular refer- 
ence to the use of pressure dressings and 
the changing attitude toward local chemo- 
therapy. 

In its present enlarged form, the book is 
designed to serve as a practical guide to the 
care of surgical patients throughout their 
period of hospitalization. 


ORDER FORM 4 


MJ 


Please send me a copy of Ilgenfritz’ Second Edition of Preoperative and Postoperative 


Care of SURGICAL PATIENTS. 
Enelosed is my check. * 


Name  — 


Address - 


The price $10.00 


Charge my account. 











October, 1948 




















Page 15 







































-Order Form - 
WESTERN JOURNAL of SURGERY PUBLICATIONS 


Periodical 
WESTERN JOURNAL of SURGERY, OBSTETRICS and GYNECOLOGY. The outstanding wester 


specialty publication, keeping pace with the development of surgery, obstetrics and gynecology in the West 
Official for the Pacific Coast Senses Association, The Pacific Coast Obstetrical and Gynecological Society 


Los Angeles Obstetrical and Gynecological Society, The Pacific Northwest Medical Association, San Francisco 
Obstetrical Society, San Francisco Surgical Society and Puget Sound Surgical Society. Issued monthly. Sub 
subscription price $5.00 year (J; $8.50 two years (J. Veterans $4.00 year (J; $7.50 two years —-___.. 0 


Forthcoming 
1947 TRANSACTIONS of the AMERICAN ASSOCIATION for the STUDY of GOITER. 


Forthcoming, Spring 1948. The most recent studies and findings of the nation’s outst agate goiter authorities 


Estimated 300 pages, 6%” x9!”, illustrated, embossed, blue clothbound. Prepublication price, $6.00 ‘a 

— of the THIRD AMERICAN CONGRESS on OBSTETRICS and GYNECOLOGY, 

1947. Forthce Spring 1948. Records the first meeting of the Congress since the war. An invaluable 

compilation of hie most recent thinking, progress and development in obstetrics and gynecology. Estiinated 

450 pages, 7”x10'%”, profusely illustrated, embossed, blue clothbound. Prepublication price until April 1, 

1948, $8.00. ss caltaaeasehamiastbccalsicae chesulenetukiaaatea eee Sere ee 


1947 TRANSACTIONS of the AMERICAN SOCIETY for the STUDY of STERILITY. ...... 
Forthcoming, Spring 1948. The second volume of studies by recognized leaders in this increasingly impo, 
tant field. Estimated 200 pages, 61%4”x9'%”, illustrated, embossed, blue clothbound. Equitable price to be 
announced baton Sh a i an @ 


In Print 
PROCEEDINGS of the SECOND AMERICAN CONGRESS on OBSTETRICS and GYNECOL- 


OGY. 1942. One of the outst inding American reference works in the fields of clinical obstetrics and gyne 
cology. 438 pages, 7”x10!4”, embossed, blue clothbound. Limited stock in print. $6.00 0 


1846 TRANSACTIONS of the AMERICAN SOCIETY for the STUDY of STERILITY. published June 


1947. A noteworthy assembly of recent studies in the growing field of sterility. The initial volume of a 





series which will unquestionably mount in importance with each annual edition. 174 pages, 644” x9¥Y,” 
illustrated, embossed, blue paperbound. $6.00 ee eee eee Se pe i oe Oo 


1942-1946 TRANSACTIONS of the AMERICAN ASSOCIATION for the STUDY of ere 
Published May, 1947. The authoritative 
lished material on the use of irradiation iodine in the study and treatment of goiter. 274 pages, 6y4"" x 9¥5” 


postwar volume on goiter. Contains some of the first collected pu 





illustrated, embossed, blue clothbound. $6.00 a se a eee 4 Jide i eo sa) 
TRANSACTIONS of the AMERICAN ASSOCIATION for the STUDY of GOITER. Separate vol 
umes for the years 1939, 1940. Limited stocks in print. Reduced price per volume, $3.00 See (i 


1938 TRANSACTIONS of the THIRD INTERNATIONAL GOITER CONFERENCE and the 
AMERICAN ASSOCIATION for the STUDY of GOITER. Transactions of the last joint meeting 


in Washington, D.C. 13 Sections, 564 pages, illustrated. Limited stock in print. Reduced price, $3.00 _.... [J 


Gentlemen: Pleasg send me the publications checked above. j 


WE STERN JOURNAL I remit herewith (]. I will remit when billed upon receipt of volumes 
of SURGERY ordered 

| PUBLISHING CO. Name 

| 302 PHOENIX BLDG., PORTLAND 4, ORE. 





Address 


Please type or hand letter and mail today 








Page 16 Surgery 





DL- 


yne 


vol 


the 


ling 








October, 1948 


WHO IS THE 
SMILING MAN 7 


CLUES: 


I. His children’s education 
is as good as paid for. 


2. He’s moving into his 
dream house in 1958. 

3. He’s going to get $4 back 
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day, after 10 years. 
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same time. 


ANSWER: The Smiling Man is the man 
who invests regularly in U. S. Savings 
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Vodine Company (Vodine) 


Wallworth & Company, C. Gilbert (Wall- 
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Western Journal of Surgery Publishing 
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All possible care is exercised in the preparation of this index. The publishers are not 
responsible for any errors or omissions. 





12 


9 











Surgery 





